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The Physiologic and Hygienic Aspects of the 
Absorption of Inorganic Fluorides 


A SYMPOSIUM OF REPORTS AND SUMMARIES OF THE MORE RECENT 
EXPERIMENTAL INVESTIGATIONS ON THE SUBJECT 


Foreword 


This symposium had as its purpose the presentation of general information on 
the hygienic aspects of the use of inorganic fluorides in industry, primarily, and in 
the wider field of the community, to a limited and secondary extent. Similar 
symposia have been presented here and elsewhere in recent years, but as further 
facts had been revealed by experience and experiment, new information has been 
added to that previously available. This program was designed to bring together 
many of the results of recent investigations, on the background of previous knowl- 
edge, for the benefit of a limited number of physicians, industrial hygiene engineers, 


attorneys at law, and other technical personnel, who enrolled for formal post- 
graduate instruction in the Institute of Industrial Health in this University. 

It seemed both feasible and desirable to assemble the basic material of the 
symposium in a publication which could be given broader distribution than that of 
the class room. Since, however, several of the investigators, who were urged to 
participate in the symposium, had arranged, or expected to arrange, for the publica- 
tion elsewhere of complete and detailed accounts of their investigations, it was 
agreed that the material for publication should be composed, in the main, of 
summaries of the information presented, these to be edited in such manner as to 
render them suitable, in style and substance, for inclusion in a single account of the 
proceedings. 


Certain of the reports of investigation which were given for the first time at 
this symposium and are represented here in the form of outlines or summaries, 
have been published since in full, and certain of them will appear later. No 
references to these are given in the reports and summaries that follow, since those 
appearing elsewhere are stated in the words and on the sole responsibility of their 
authors. If, however, because of the brevity of these summaries, or because of 
editorial modifications, certain facts are omitted from them or rendered obscure, 
the participants in this symposium may be absolved, partially, from direct responsi- 
bility. The editorial prerogative has not been so applied, however, as to alter 
intentionally the meaning or significance of the reports or summaries of the 
speakers, and all of the edited summaries are believed to be entirely faithful to 
their author’s intent. 


From The Kettering Laboratory in the Department of Preventive Medicine and Industrial 
Health, College of Medicine, University of Cincinnati. 
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In bringing together the reports and summaries of this symposium for publica- 
tion, the editor has been struck by the fact that there seems to be no other ready 
source of precise information as to some of the facts in evidence and as to certain 
questions which remain to be answered. It is expected, therefore, that this neces- 
sarily brief presentation of fact and query will serve to acquaint many investigators 
and practitioners in other fields with the general subject, while stimulating others to 
seek out the details available, or soon to be available, in the literature. 


Ropert A. Kenor, M.D., DrrecTor 
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Introduction to the Symposium 


ROBERT A. KEHOE, M.D., Cincinnati 


Certain circumstances, of recent origin, 
have widened and accentuated the interest 
and concern of the health professions and of 
the public, generally, in the hygienic prob- 
lems that stem from the production, distribu- 
tion, and use of inorganic compounds of 
fluorine. The extensive information avail- 
able as to the fluoride content of the earth’s 
soil, water, vegetation, and animal life, in- 
cluding that in human tissues, body fluids, 
and excreta, attracted very little attention 
beyond highly specialized circles until the 
procedure of adding fluoride to public water 
supplies was employed as a measure for 
promoting dental health. The highly variable 
levels of concentration of fluoride in natural 
waters available for public use, even those 
well beyond the optimum concentration, 
were known to but few people, and were 
regarded with concern by still fewer. But 
the act or intention of improving upon na- 
ture by the addition of fluoride to deficient 
waters gave affront to some and aroused 
apprehension in others, and the public 
character of the issue put it squarely in the 
public eye, with reverberations, therefore, 
which have brought forth volumes of critical 
and uncritical, responsible and irresponsible 
discussion, in both scientific and lay publica- 
tions. Suddenly, the toxicology of fluoride 
became highly important. 

Hygienic concern over airborne fluoride 
has had a more limited and less populous 
area of distribution, for while fluoride in 
water is largely an urban problem, fluoride 
in the air in low concentrations (parts per 
billion) has troubled the farmer and the 
rancher much more than it has the city 
dweller. Therefore, toxicological inquiries 


Director, The Kettering Laboratory, Depart- 
ment of Preventive Medicine and _ Industrial 
Health, College of Medicine, University of Cin- 
cinnati. 


have extended in another direction, beyond 
the field of manufacturing and chemical oc- 
cupations, and this time not into the field of 
public health so much as into those of 
horticulture and animal husbandry. We 
shall have occasion, in this symposium, to 
consider the special problem of certain 
domestic animals, especially cattle, in this 
relationship. For a moment, however, our 
attention must be directed toward an off- 
shoot of this problem, posed by apprehensive 
persons who lack knowledge and under- 
standing of the essential facts. This matter 
originates out of the suggestion or implica- 
tion that the potential hazard of a very slight 
contamination with fluoride of the atmos- 
phere of a rural area in which certain forage 
crops are growing is of the same quality and 
of much the same order of magnitude for 
men in the area as it is for domestic animals 
which are to subsist on the forage crops. 
Some of the facts pertinent to this matter 
will come to light later in this symposium. 
Suffice it here to point out that this issue 
has focused additional attention on the be- 
havior of fluoride in biological material, and 
that information which once was of interest 
almost exclusively to professional people in 
the field of industrial hygiene is now of 
more general scientific and public interest. 
In the long run, all of the factors that have 
promoted and implemented research in this 
direction have been advantageous, from the 
viewpoint of the investigator and of the 
student of this subject. Thanks to such 
factors, a considerable body of new informa- 
tion is available, and further information 
will be forthcoming from time to time. Most 
of such information will have a bearing upon 
industrial hygiene, and, therefore, in the fu- 
ture, as in the present symposium, important 
contributions will be made to the concepts 
and practices of industrial hygiene by in- 
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vestigators from many scientific disciplines 
and in various professional walks of life. 
By the same token, the knowledge gained in 
industry will provide information pertinent 
to other areas. To the extent that environ- 
mental and physiological criteria for safe- 
guarding the health and well-being of the 
industrial population have been or can be 
developed and refined, on the basis of precise 
and frequent measurements of environ- 
mental conditions and equally satisfactory 
and periodic measurements of the responses 
of workmen thereto, the factors which in- 
fluence human health can be appraised in 
Not infre- 


quently, the basis for a reasonably satisfac- 


terms of human experience. 


tory extrapolation from industrial experience 
to that of the community as a whole can be 
laid soundly in physiological fact and prin- 
ciple. 

Various methods of investigation will be 
illustrated and described in some detail in 
the papers of this symposium. These have 
been productive of experimental data bear- 
ing on specific questions. Their applicability 
in answering numerous other questions will 
be evident to experienced investigators, 
while the less experienced student of the 
subject will be well advised to consider 
carefully how this may be done. 

Certain general considerations, which will 
recur from time to time, like a theme with 
variations, in the reports and discussions 
of the symposium, and yet may so remain 
in the background as not to achieve their 
proper significance, may well be brought to 
the fore at this time. One of these, which is 
fundamental to the concept of human health 
and safety in an environment of which 
fluoride is a natural, as well as an artificial, 
component, is that of the inevitability of 
the incorporation of fluoride in the chemical 
composition of living organisms, including 
the human organism. In addition, as in the 
case of many other mineral elements, there 
is evidence that a highly useful role is played 
by fluoride in the living organism. This fact 


itself, and its tardy discovery, should not 
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seem strange or incongruous to the biologist, 
in view of the varieties of the contributions 
made by other elements or radicals to the 
chemistry of life, and the often fortuitous 
character of their discovery. Even if it were 
not involved usefully in certain of the proc- 
esses of the living organism, the certainty 
of its presence within the organism estab- 
lishes the fact that fluoride is a part of the 
exteiaal environment in which human life 
has been maintained on this planet, as well 
as a part of the internal environment of the 
human organism. It cannot in this relation- 
ship be, in itself, harmful. It must be ac- 
cepted, therefore, that the beneficent, 
harmless, and harmful qualities of this ele- 
ment derive from the nature of its chemical 
combinations within the body, and, above all, 
from its concentration in the various chem- 
ical systems and structures of the body. In 
appropriate concentrations within the body it 
enters into certain specific reactions which 
are beneficial; in lower than optimum con- 
centrations it fails to achieve fully its bene- 
ficial function, and in higher than optimum 
concentrations the benefit is not augmented; 
above a certain level of concentration in the 
appropriate chemical system or structure of 
the body it is capable of exerting a deleteri- 
ous effect, and as the concentration increases 
beyond this threshold, the injurious effect 
becomes more and more severe. 

Herein lie the problems of human health 
in relation to the inorganic fluorides, and in 
the solution of these problems, the investi- 
gator will employ any or all of the clinical 
or laboratory methods of the medical sci- 
ences. Whether the subject is the quality of 
the teeth of children, or that of the physical 
fitness of the man whose occupation sub- 
jects him to exposure to fluoride; whether 
there is benefit or harm, as measured by the 
best methods of observation which can now 
be applied; what may be the sites and the 
mechanisms of benefit or injury; what may 
be the concentrations of fluoride in the body 
or its parts which are associated with cer- 
tain observed effects, and, finally, what may 
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be the specific environmental conditions and 
factors (for these are subject to control) 
which mediate the respective ranges of con- 
centration; these are the matters which, in 
part or whole, will be dealt with in the 
symposium, Our effective knowledge will be 


Kehoe 


gauged by the extent to which these basic 
questions are answered in conclusive quan- 
titative terms. 

The Kettering Laboratory, Department of Pre- 


ventive Medicine and Industrial Health, College 
of Medicine. 
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The Present Status of Dental Research 


of Fluorides 
Summary of Report 


FRANCIS A. ARNOLD Jr., D.D.S., Bethesda, Md. 


It is the purpose of this report to discuss, 
briefly, some of the latest evidence regarding 
the four most popular methods of using 
fluorides for the control of dental caries: 

. The fluoridation of communal water supplies 

2. The topical application of fluoride solutions 

to erupted teeth 

. The supplementation of the daily diet with 

fluorides 

. The use of dentifrices containing fluorides 


Water Fluoridation 


The widest use of fluorides for the control 
of tooth decay in the United States is that 
of fluoridation of communal water supplies. 
At the present time, over 1,500 communi- 
ties representing a population of more than 


From the National Institute of Dental Research, 
National Institutes of Health, Public Health Serv- 
ice, United States Department of Health, Educa- 
tion, and Welfare. 


in the Study 


32,000,000 are fluoridating their water sup- 
plies. 

This method has, without doubt, as much 
scientific support for its safety and effective- 
ness as any other public health procedure. 
The epidemiological evidence on the effects 
of the use of waters containing fluoride is 
quite extensive, especially in regard to con- 
ditions existing in the United States. There 
is also considerable supportive epidemio- 
logical evidence from other parts of the 
world. 

Three independent investigations of the 
effects of adjusting the fluoride content of 
communal water supplies were initiated 
in the Spring of 1945. A summarization of 
some of the results of these is presented in 
the following graphs and tables. 

Figure 1: The data shown on this graph 
represent the findings regarding dental de- 
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cay in deciduous teeth, by age, in children 
in Grand Rapids, prior to fluoridation, and 
ten years after fluoridation. These data 
were obtained by the examination of chil- 
dren who were born and reared in Grand 
Rapids. Each age group, except the 4-year- 
old, is represented by more than 1,600 
children in the basic examination. In the 
10th year of the study, there were from 250 
to over 700 children in each age group. The 
difference in caries prevalence can readily 
be observed, and it may be noted that the 
caries rates are comparable to those of Au- 
rora, Ill., where the water has contained 
fluoride in the concentration of 1.2 ppm for 
almost 50 years. 

Figure 2: The data for the 10th year, with 
respect to caries in the permanent teeth of 
Grand Rapids children, are shown on this 
graph. Again, each age group represented 
in the basic examination consisted of more 
TABLE 1.—Percentage Differences in the Total 


Numbers of DMF* Permanent Teeth After 
Ten Years of Water Fluoridation 


Age Group Grand Rapids Brantford Newburgh 


6-9 —56 
10-12 
13-14 —41 
15-16 —35 


* DMF represents decayed, missing, or filled permanent teeth. 
Arnold 


than 1,500 children, with the exception of 
the 16-year-olds, who numbered 1,107; the 
results in the 10th year were obtained from 
200 or more children in each age group. The 
change in caries prevalence is very evident, 
and the children who were born and reared 
on the fluoridated water are now compara- 
ble to Aurora children. 

Table 1: The data is this table present a 
comparison of the results obtained after 10 
years of fluoridation in three independent 
investigations, namely, in Grand Rapids, 
Mich., in Brantford, Ont., and in New- 
burgh, N. Y. It should be noted that fluori- 
dation has produced similar reductions in 
caries prevalence in all three communities. 

Table 2: The data in this table show the 
TABLE 2.—Dental Findings in Permanent Teeth of 

Children Resident Continuously in Grand 


Rapids After Twelve Years of 
Fluoridation 


Percent 
Reduction t 
in DMF Teetb 


Children 
Examined 


DMF Teeth * 
per Child 


3.5 
2.9 
4.5 
6.0 
7.5 
8.9 


* Decayed, missing, or filled teeth. 
+ Comparison of 1944 rate with 1956 rate. 
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Taste 3.—Dental Fluorosis in Children Twelve to Fourteen Years of Age in Grand 
Rapids After Twelve Years of Water Fluoridation 


Diagnosis as to Fluorosis * 


Children 
Examined 


Normal 
Number 


Questionable 
Number % 


Very Mild 
Number 


Continuous Residents—1944 


5,074 1.2 


23 


Continuous Residents—1956 


755 5.8 


26 


Noncontinuous Residents—1956 


1.8 


9 


Aurora, Ill. (Dean et al., 1941) 


337 201 32 


88 


* Based on Dean's classification of fluorosis on two or more teeth. 


results of fluoridation at Grand Rapids in 
the 12th year. These data are confined to 
the findings on older children, mainly, 12-16 
years of age. 

Table 3: The data shown in Table 3 give 
some indication of the prevalence of the 
mildest recognizable forms of fluorosis ob- 
served in some of the Grand Rapids chil- 
dren. There are no cases of fluorosis which 
could be considered noncosmetic. The 
amount and degree of fluorosis in the 12 to 
14-year-old children are considerably less 
than those of previous observations made at 
Aurora, Ill., where the concentration of 
fluoride in the water supply has been 1.2 
ppm for half a century. 


Chemicals Used 


The different chemicals used for fluorida- 
tion in the United States vary according to 
the type of water treatment plant, source of 
fluoride compound, size of system, and other 
factors related to the mechanics of furnish- 
ing wholesome and abundant water supplies. 
At present, most water treatment plants use 
one of the following: sodium fluoride, so- 
dium silicofluoride, fluosilicic acid, or am- 
monium fluosilicate. Although there is a 


preference in very recent years in large in- 
stallations for ammonium fluosilicate, recent 
reports on use of calcium fluoride are very 
promising and may change this preference. 
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Topical Application of Fluoride 
Solutions 

The use of fluoride compounds by means 
of topical application should not be forgotten 
in view of their value in preventing dental 
caries. This is especially true in areas where 
fluoridation of public water supplies is not 
feasible. The earlier studies by Knutson and 
others established the fact that caries can be 
reduced by as much as 40% by the use of 
topically applied solutions of sodium fluo- 
ride. Some recent reports suggested a greater 
reduction in caries following the use of 
stannous fluoride solutions, These claims of 
increased effectiveness are as yet preliminary 
and need to be more fully substantiated. 


Fluoride Supplements 


The use of fluoride supplements to the 
daily diet for the control of caries presents 
certain problems, many of which are not 
involved in the previously discussed proce- 
dures. At present we have knowledge as to 
the accepted usage, proper dosage, and effec- 
tiveness of such procedures. These methods 
require daily supervision and, to be most 
effective, should reach children during the 
period of formation of their teeth. This 
procedure also holds promise for rural areas, 
and reports from Switzerland suggest a sig- 
nificant potential in the use of fluoride tab- 
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lets as a method of controlling caries in 
school health programs. 


Fluoride Dentifrices 


At present, one can only speculate or 
theorize regarding the value of fluoride 
dentifrices for use in the control of caries. 
The results of clinical trials made so far 
are as controversial as are those obtained 


Arnold 


by the use of other dentifrices for the 
control of dental caries. The social and eco- 
nomic factors involved in the use of denti- 
frices of any type do not suggest that a 
widespread beneficial effect on a total popu- 
lation group could be expected. 


National Institute of Dental Research, National 
Institutes of Health, Public Health Service, United 
States Department of Health, Education, and Wel- 
fare. 
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Current Information on the Quantities of Fluoride 
Found in Air, Food, and Water 


With Notes on Analytical Procedures 


J. CHOLAK, Ch.E., Cincinnati 


Analytical Procedures 


The significance of the result of a determi- 
nation of fluoride in the investigation of the 
behavior of the fluoride ion in biological 
material depends partly upon the techniques 
and precautions employed in collecting the 
sample and partly upon the precision of the 
analytical procedure that is employed. In 
selecting samples, consideration must be 
given to such factors as the scope of the 
investigation, the nature of the contamina- 
tion whether gaseous or particulate, the 
duration and the precise time of occurrence 
of contamination, and seasonal and diurnal 
factors, as well as the quantity and type of 
material to be submitted for analysis. 

The general analytical method involves 
three basic procedures: (1) The conversion 
of the fluoride into soluble, inorganic form 
by means of an ashing step usually carried 
out at 600 C; (2) the separation of fluoride 
as hydrofluosilicic acid from such interfer- 
ing ions as sulfate, aluminum, iron, phos- 
phate, nitrate, chloride, and silica by the 
Willard and Winter distillation procedure, 
and (3) the estimation of the quantity of 
fluoride in the distillate. The methods in 
most common use for estimating fluorine 
are based on the bleaching action of the 


fluoride ion on colored metal-dye complexes. 
This bleaching effect is usually determined 
in a titration procedure that may be carried 
out visually or instrumentally. An apprecia- 
ble number of metal-dye complexes have 
been used for estimating fluorine, but the 


~ From The Kettering Laboratory in the Depart- 
ment of Preventive Medicine Industrial 
Health, College of Medicine, University of Cin- 
cinnati. 
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thorium nitrate-alizarin red S lake is used 
most commonly. Direct photometric proce- 
dures are also attracting attention, especially 
when used with the Megregian reagent 
(zirconyl-eriochrome cyanine R). 

Difficulties have been noted in the appli- 
cation of one or another of the basic pro- 
cedures in the analysis of certain materials, 
and the literature should be consulted as to 
the proper procedure for the analysis of 
such materials. However, the general meth- 
od described above is satisfactory, with 
few exceptions, for the analysis of plant 
and animal tissues, and fluids, as well as 
soil, water, and air. Certain samples, par- 
ticularly vegetation containing high concen- 
trations of silica, have been shown to 
require a fusion step with alkali in order 
to release fluorine from the refractory com- 
pound formed during ashing, from which 
fluoride is not evolved in the distillation step. 
In some laboratories, therefore, the fusion 
step is an integral part of the regular ana- 
lytical procedure, regardless of the material 
being analyzed. 

The dilution of trace quantities of fluoride 
in the volume of distillate generally collected 
(100 ml. to 500 ml.), plus the fairly subtle 
color changes occurring at the end-point 
in the titration procedure, and the presence 
of fluoride (1 ppm to 5 ppm) in the fixa- 
tive employed to prevent loss of fluoride 
during the ashing step, make it difficult to 
determine less than 5yg. of fluoride with 
reliability. Recent developments, therefore, 
are directed toward improving the sensitiv- 
ity and the reliability of the method for the 
analysis of trace quantities of fluoride. 
Some investigators employ micromethods to 
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TABLE 1.—The Recovery of Fiuoride Ion 
Added to Blood (Human) 


Quantities of Fluoride 
Volume of (Micrograms) 
Sample — Percentage 
Identification (M1.) Added Recovered Recovered 
48351 5 - 0.85 
5 20 21.15 105 
5 40 43.15 108 
5 60 61.15 102 
47612 5 - 0.60 
5 4.8 4.65 97 
5 10.0 8.40 S84 
5 24.0 23.40 9s 


concentrate the fluoride into small volumes 
of fluid and have been able to determine 
satisfactorily lug. to Sug. of fluoride in 
certain materials. 

Attention has also been directed toward 
the use of ion-exchange resins for concen- 
trating fluoride ion from the distillate, as 
well as for separating fluoride from ions 
that interfere in the final estimation. In 
work under way in this laboratory, ion- 
exchange resins have been used successfully 
to remove fluoride from laked samples of 
blood, thereby eliminating the troublesome 
ashing and distillation steps. Excellent re- 
coveries, as illustrated in Table 1, have been 
obtained in the analysis of deproteinized 
samples of laked blood (2 to 5 gm.) to 
which known quantities of fluoride had been 
added. Work is now under way to apply 
the same method to the determination of 


TABLE 3.—The Concentration of Fluoride Ion in 
Parts Per Billion in the Atmosphere of 
a Number of Communities 


Average 
Location or Mean Range 


Ft. William, Scotland 48* 

Claggan Farm, Scotland 33 * 

Cincinnati (1957) 0.42 0.04-1.20 

tNew York 2.0 

+Yonkers (Summer) 0.2 -0.4 

+Spokane 1.6* 

+Portland, Oregon 0.6 -0.8 
Rural 0.3 

+Salt Lake City 0.05-1.0 

tLogan, Utah 0.02 

+Canadian-Washington Border 0.3 * 

tSan Francisco Area 0.2 0.4 


+ Personal Communications. 
* One determination only. 


Cholak 


TaBLe 2.—The Concentration of Fluoride as 
Hydrogen Fluoride in Parts per Billion in 
the Atmosphere of a Number of Cities 


Average 
Community Range or Mean 
Baltimore (1950) 
Industrial area 0.00- 80 18 
Residential area 0.00- 21 18 
Cleveland (1949-50) 0.00->63 14 
Donora, Pa, (1948-49) 0.00- 60 6 
Los Angeles (1948) 0.00- 25 8 
Cincinnati (1946-51) 
All areas 0.00- 25 5+ 
Rural areas 0.00- 25 4.7 
Residential area 0.00- 25 6 
Industrial area 0.00- 25 5 
Charleston, W. Va. (1950-51) 0.00- 30 3 


fluoride in freshly voided urine. The final 
estimation may be made by the usual visual 
or photometric titration procedures, or by 
a direct photometric procedure employing 
the Megregian reagent. Trial runs with the 
ion-exchange method indicate that lug. of 
fluoride can be recovered with a reproduci- 
bility of +0.5ug., and the recovery of fluo- 
ride may average better than 95% of the 
fluoride known to be present. 


Concentration of Fluoride in Air 


Very littic published information is avail- 
able concerning the concentration of fluo- 
ride in the atmosphere generally. Table 2 
presents data collected prior to 1951. Dur- 
ing this period, small quantities of air, usu- 
ally 60 cu. ft. or less, were sampled. The 
amounts of fluoride present in many of 


TABLE 4.—Fluoride in the Food Consumed Daily 
by Persons Residing in Certain American 
Communities 


Fluoride Ton 
Location per Day (Mg.) 

Cincinnati (0.1) 0.34-0.80 
Galesburg, Tl. (2) 0.94-1.16 
Ennis, Tex. (5-6) 1.32-1.35 
Lake Preston, 8.D. (6) 0.99-2.19 
Bartlett, Tex. (8) 2.33-3.13 
O’ Donnell, Tex. (18) 1.41-1.49 

Men 1.8 

Housewives 1.3 

Children (5-14 yrs) 0.6 
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TABLE 5.—The Concentration of Fluoride in 
Various Items of Animal Products (Values 
Based on Materials as Consumed) 


M. 
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TABLE 6.—The Concentration of Fluoride in 
Various Items of Vegetable Products 
(Values Based on Fresh Weight) 


Fluoride Ion in Milligrams 
per Kilogram * 


Article Average Range 
Meat 
Beef 
Pork 
Chicken 
Fish 
Mackerel 
Salmon 
Oysters 
Eggs 
Cow’s milk 


4.16-19.34 
0.65- 1.58 
0.00- 1.48 
0.07- 0.55 


* Parts per million by weight. 


these samples were near or below the 
quantity detectable by the analytical method, 
and, therefore, many of the findings were 
reported as zero. In other cases, the sam- 
ples were collected in areas associated with 
industries engaged in processing large quan- 
tities of powdered fluoride-bearing material, 
so that the higher findings are the results 
of the dispersion of particulate fluorides in 
the atmosphere. The data in Table 3 (ex- 
cept those from Ft. William and Claggan 
Farm) were obtained more recently by 
analyzing large volumes of air (14-150 M*), 
so that more than 5yg. of fluoride were 
collected as a rule. All samples were col- 
lected in residential or rural areas. These 
data indicate that fluoride is always present 
in the air, even in areas far removed from 
industry. 


Fluoride in Food 


Fluorine, which occurs in the earth’s crust 
(only in chemical combination with other 


TaBLe 7.—Fluoride in Certain Waters 


Milligrams 
per Liter 
Type Range 


Ocean 1.0 -1.4 
Rainwater 
Switzerland 
Tennessee 
Old Faithful 
Great Salt Lake 


Lake Nakuru (Kenya) 
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Fluoride Ion in Milligrams 
per Kilogram * 


Article 


Average Range 
Tea t 
Citrus fruit 
Noncitrus fruit 
Cereals and cereal products 
Cotton seed meal 
Vegetables and tubers 
Beans 
Cabbage 
Potatoes 
Wine (as consumed) 


55.51 
0.17 
0.34 
0.57 


3.2 -398.8 
0.028- 0.360 
0.00 - 1.32 
0.10 - 4.00 
20.0 - 31.0 
0.10 - 6.40 
- 0.15 
0.12 - 0.80 
0.07 - 6.40 
0.00 - 6.34 


0.58 
0.13 
0.31 
1.19 
0.98 


* Parts per million by weight. 
t 0.122 Mg. of F. was extracted from one ball of 2.55 gm. of tea 
(62.8 ppm). 


elements) in an average concentration of 
300 ppm, is absorbed by plants to a degree 
which depends, in part, upon the solubility 
of the fluoride-bearing mineral present in 
the soil. With few exceptions, the concen- 
trations are seldom below 0.10 or above 
10 ppm. The mean daily intake of fluoride 
with food is low, as is shown in Table 4, 
in which the daily intake of individuals re- 
siding in various sections of the country is 
tabulated. The data do not include the daily 
intake from the drinking waters used in the 
different areas, which contain fluoride at 
the levels indicated within the parentheses. 
The blocked-in lower section of Table 4 


TABLE 8.—Fluoride in Drinking Water 


Milligrams 
per Liter 
Country Range 

0.00- 2.00 
0.18-53.00 
Trace- 0.24 
0.10-30.00 
0.10- 2.40 

0.00- 8.00 * 

0.00- 1.00 ¢ 
0.10-20.00 
0.00-27.00 
0.10-17.50 
Trace- 4.00 


Europe 

8. Africa (endemic area) 
8. Africa 

E. Africa (850) 
Argentina 

Asia 

Australia (surface) 
Japan (39) (terrestrial) 
U.8. A. 

Mexico (107) 

England 


* Several results are available on water from the area of the 
Persian Gulf, 71 from Palestine, and 1,747 from India, of which 


91 were in excess of 3 mg. per liter. 


t Two higher results, 1.6 and 3.0 mg. per liter, have been re- 


ported. 
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gives the calculated daily intake of fluoride 
with food and drink in England, of which 
the largest portion is believed to be due to 
the large quantities of tea which are con- 
sumed. The levels of concentration of fluo- 
ride in certain items of food are listed in 
Tables 5 and 6. 


Fluoride in Water 


Fluoride is generally present in all sur- 
face as well as underground waters. The 
concentrations of fluoride in certain types 
of waters are illustrated in Table 7. Of the 
waters listed, only the rain water could be 
used for drinking purposes. The ranges of 


Cholak 


concentration of fluoride in drinking water 
in a number of countries are tabulated in 
Table 8. As may be seen, the levels of 
fluoride in some waters are extremely high. 
In the United States of America, water with 
the highest fluoride content was used in one 
community in Colorado. Although the 
ranges are expressed from the level of zero 
upward, it is doubtful that water entirely 
free of fluorine will ever be found, if the 
sample taken for analysis is sufficiently 
large. 

Kettering Laboratory, Department of Preventive 


Medicine and Industrial Health, College of Medi- 
cine, University of Cincinnati. 
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The Determination of Fluoride in Soft Tissue, Bone, 


and Urine 
Summary of a Report 


HAROLD M. NIELSEN, Logan, Utah 


The Willard-Winter procedure has been 
found to be a reliable means for isolating 
fluoride from ions that interfere with its 
estimation by titrimetric ** and spectropho- 
tometric procedures.*° However, fairly 
large amounts of distillate must be collected 
to ensure quantitative recovery. When the 
soft tissues and blood of animals, which 
normally contain fluoride in concentrations 
lower than 1 ppm, are analyzed, the result- 
ing distillate is too dilute for accurate esti- 
mation unless large samples are used. 

For the past two years we have employed 
an ion-exchange procedure * to concentrate 
the fluoride to a volume which ‘can be meas- 
ured accurately. Samples of 10 to 20 gm., 
furnishing lug. to 10ug. of F, are sufficient. 

Atteberry and Boyd,’ using Dowex 2 in 
the nitrate form, first showed that the 
halides could be absorbed on an anionic 
exchange resin from which they could then 
be separately eluted. 

Nielsen Dangerfield ® applied the 
principle to the determination of atmos- 
pheric fluoride, using Duolite A41 resin in 
the hydroxyl form. 

Dowex 1 anionic resin, 200-400 mesh, in 
the acetate form, is employed in the proce- 
dure presented here. The resin in the chlo- 


and 


ride form is added to a column 1 cm. in 
internal diameter and 2.5 cm. in height. 
The resin is converted to the acetate form 
by percolation through 25 ml. of a solution 
(1 M) of sodium acetate. The resin swells 
to a height of about 3 cm. 

A suitable column for tissue analysis is 
made by fusing a 3 inch length of borosili- 


From the Chemistry Department, Utah State 
Agricultural College. 
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cate glass tubing (1 cm. I.D.) to the bottom 
of a 28X200 mm. culture tube. These 200 
ml, columns, with reservoirs of about 30 ml. 
capacity, are used for the determinations of 
fluoride in bone and urine. 

After the sample of distillate, preferably 
containing 3g. to 10ug. of F, has been put 
through the column, the fluoride is removed 
by adding 5 ml. portions of sodium acetate 
to the column, allowing each to go through 
before the next is added and collecting each 
in a separate test tube. The first acetate 
solution is 0.1 M, and the succeeding ones 
are 0.2 M. Usually four portions are re- 
quired, the fluoride appearing mostly in the 
third if the column of resin is of the proper 
height. 

The fluoride is estimated by the Megreg- 
ian® method. The concentrations of the 
reagents, however, have been modified. 
Reagent A is 0.1% of eriochrome cyanine 
R in distilled water. Reagent B is 0.0175% 
of zirconyl nitrate dihydrate in 1:1 HCl. 

We find that equal volumes of A and B 
may be mixed and used as a single reagent. 
The combined reagent is stable for at least 
a week. 

The fluoride in bone can be determined 
by the ion-exchange procedure without the 
necessity of previous distillation. If, in 
addition, calcium and phosphate are desired, 
all three can be determined in the same sam- 
ple. Usually 0.2 gm. of ground, fat-free 
bone is ashed in a muffle, and the ash is 
dissolved in a minimal volume of 0.1 N 
HCl. This solution is brought to a volume 
of 50 ml., and 5 ml., or less, are put through 
a Dowex 50 column in the hydrogen form 
in which the calcium is removed and from 
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which the effluent is permitted to drip into a 
Dowex 1 column, where the F and PO, 
are adsorbed. 

If calcium is to be estimated by precipi- 
tation as the oxalate, it is convenient to 
remove it from the resin with 10 ml. of 1 M 
acetate followed by 15 ml. of 2 N HCl. 
The acetate buffers the solution for precipi- 
tation of the calcium oxalate, and the HCl 
removes traces of calcium and converts the 
resin again to the hydrogen form. 

The fluoride is eluted from the Dowex 1 
columns as outlined above, except that 0.1 
M acetate is used throughout for the re- 
moval of fluoride. After the fluoride has 
been removed, the phosphate can be eluted 
with 25 ml. of 0.3 M acetate. This is con- 
veniently collected in a 200 ml. volumetric 
flask which is made to volume with distilled 
water, thereby providing about the proper 
concentration of phosphate for determina- 
tion by the Fiske-Subbarow method. 

The ion-exchange technique has been ap- 
plied, to a limited extent, to the determina- 
tion of fluoride in urine without previous 
ashing or distillation. Most of the individ- 
ual samples of bovine urine yielded values 
which compared well with those obtained 
after ashing and distillation, but a few, 
mostly those of low fluoride content, gave 
values that were too high. Briefly, the pro- 
cedure consisted in percolating the sample 
(1 ml, diluted 1:10) through a 2 em. column 
of Dowex 50 in the hydrogen form and 
allowing the effluent to drip into a column 
of Dowex 1, of the type described above. 


Nielsen 


The fluoride was then eluted with 0.1 M 
acetate in the manner described previously. 

Since this summary was prepared, we 
have learned that the results obtained in 
the analysis of human urine by this proce- 
dure are almost invariably too high. A 
modification of the method designed to 
correct this fault will have to be tested 
thoroughly. 


Chemistry Department, Utah State Agricultural 
College. 
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The Metabolism of Fluorides in Man 


EDWARD J. LARGENT, A.B., Columbus, Ohio 


Editorial Summary 


So long as there is uncertainty as to the 
full extent of the effects on man produced 
by the intermittent or continuous absorp- 
tion of quantities of fluoride large enough 
to alter slightly the radiopacity of the osse- 
ous tissues, but too small to endanger life 
or to affect longevity, so long will the me- 
tabolism of fluoride in the body of man be 
an important consideration in relation to 
occupational and public health. In this con- 
nection, data obtained through observations 
on human experimental subjects and on the 
residents of certain towns and cities in the 
United States are to be considered in rela- 
tion to the fluoride balance, the elimination 
of ingested fluoride, the retention of fluo- 
ride in the body, and the fate of inhaled 
fluoride in the form of hydrogen fluoride. 


The Fluoride Balance: Absorption, 
Elimination, and Retention of 
Fluoride 


1. The balance between the intake and 
output of fluoride was investigated at The 
Kettering Laboratory over an extended pe- 
riod of time. Human subjects collected 
duplicates of all foods and beverages which 
they consumed and submitted them daily for 
analysis for their content of fluoride. Like- 
wise, they collected daily samples composed 
of all urine voided and all feces evacuated. 
For variable periods of time the daily in- 
take and output of fluoride of each subject 
was determined while he continued on his 
normal dietary regimen, after which the 
observations were continued while fluoride, 
in various forms and quantities, was added 
to his diet or taken at stated intervals in 
solution or as solids in capsules. 


From the Department of Preventive Medicine, 
Ohio State University. 
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The subjects for this portion of the in- 
vestigation were three healthy adults, each 
of whom ingested for varying periods of 
time one or more of the following prepara- 
tions of fluoride: sodium fluoride in 2% 
to 4% aqueous solution; calcium fluoride in 
aqueous solution, and as the dry salt in 
capsules; bone meal as a slurry in an aque- 
ous medium, and as the dry material in cap- 
sules; cryolite, as a solid in capsules; finely 
powdered fluorapatite (rock phosphate) in 
capsules; and sodium fluoroborate in aque- 
ous solution. The quantities ingested and 
the period of time over which they were 
taken varied in accordance with the experi- 
mental objective and design, in each in- 
stance; for example, one subject ingested 
3 mg. of fluoride daily as sodium fluoride 
in aqueous solution over a period of 25 
weeks, and then, after an interval, during 
which the rate of his output of fluoride in 
excess of intake was determined, his oral 
intake of fluoride in the same form was 
maintained at 12 mg. per day for 130 weeks. 
Subsequently, the observations were con- 
tinued after this subject had resumed his 
usual dietary regimen without additional 
fluoride. 

The results of these investigations have 
been reported in some detail in the litera- 
ture.* They will be presented here only 
in summary form. Noteworthy items of in- 
formation obtained include the following: 
(1) The absorption of fluoride from the 
alimentary tract is remarkably effective; 
sodium fluoride and calcium fluoride in solu- 
tion are absorbed nearly completely (96%- 
97% ); calcium fluoride, bone meal, cryolite 
and rock phosphate, administered as solids, 
yield their fluoride for absorption to the 
approximate extent of 62%, 37%, 77%, 
and 87%, respectively. (2) Roughly half 
of the simple fluoride salts absorbed follow- 


i 
ee 
q 
ee 
| 
| 
= 
oe 


METABOLISM OF FLUORIDES IN MAN 


ing experimental ingestion by the healthy 
human adult (prior to the deposition of 
appreciable quantities of fluoride in the 
skeleton) is excreted in the urine, the other 
half being retained (almost wholly in the 
skeleton) within the body. There is only 
a scanty excretion of fluoride via the ali- 
mentary tract, the evidence indicating that 
the fluoride which appears in the feces rep- 
resents that portion which was not ab- 
sorbed. (3) The complex fluoroborate 
(administered as sodium fluoroborate in 
aqueous solution), while being absorbed 
readily from the alimentary tract (98%), 
is excreted as readily (completely) in the 
urine as the complex radical, which does not 
yield fluoride ion within the body and so is 
not retained in the skeleton. (4) Approxi- 
mate balance between the intake and output 
of fluoride is achieved (following, doubt- 
less, the establishment of an approximate 
equilibrium in which the tissues, primarily 
the skeleton, reach and maintain a certain 
level of concentration) by the normal indi- 
vidual in a “normal” environment and on 
a normal dietary regimen, at levels ranging 
from 0.4 to 0.8 mg. of fluoride per day. 
(The “normal” environment, with respect to 
incidental intake of fluoride in food and 
beverages, may be defined somewhat arbi- 
trarily for present purposes as being within 
or very little below or above these limits. ) 
(5) The rate of retention of fluoride in the 
body under conditions of “abnormally” high 
intake and absorption is influenced by the 
magnitude of the increased intake and ab- 
sorption and also by the extent to which 
fluoride has already accumulated within the 
body. Thus, when the skeleton approaches 
“saturation” with fluoride at a given level 
of absorption, the rate of accumulation 
therein diminishes progressively as the ab- 
sorption at that rate continues. The rate 
of the urinary excretion increases progres- 
sively, accordingly. (6) Fluoride retained 
in the body (stored in the skeleton) as the 
result of a high rate of absorption is re- 
leased from the body slowly over a long 
period of time and at a progressively di- 
minishing rate, when the rate of intake and 


Largent 


absorption of fluoride is reduced to an 
appreciably lower level. No doubt, some 
small portion of that accumulated during a 
period of elevated intake and absorption is 
retained more or less indefinitely, but in 
the gross (and practical) sense the process 
of skeletal retention, within the limits ex- 
plored in these experiments, is reversible. 
(7) On direct evidence, the excretion of 
fluoride in sweat has been found to be 
a highly significant feature of the fluoride 
metabolism in hot weather, as demonstrated 
also by the experiments of McClure and his 
associates.® In addition, certain direct ob- 
servations have confirmed the occurrence 
of fluoride in sweat, in concentrations which 
vary directly with the rate of intake and 
absorption of fluoride but in lower concen- 
tration than in the urine. 

2. A second portion of this investigation 
was concerned with the fluoride balance in 
persons who had resided for long periods 
of time (and were continuing to do so) in 
areas in which elevated concentrations of 
fluoride occurred naturally in the water used 
for drinking and cooking. The principal 
question at issue related to the degree of 
equilibrium which these persons had reached 
with respect to their environment, as indi- 
cated by the relationship between their cur- 
rent intake and output of fluoride. 

Ten suitable subjects in Galesburg, IIL; 
Lake Preston, S.D.; Ennis, Bartlett, and 
O'Donnell, Texas, obtained daily duplicates 
of all food and beverages consumed, and 
collected all urine voided and all feces evac- 
uated, in daily samples. These were shipped 
to The Kettering Laboratory in Cincinnati, 
Ohio, where they were analyzed for their 
content of fluoride. 

Information concerning the subjects and 
the pertinent aspects of their environment 
are assembled in Table 1, and the analytical 
data are summarized in Table 2. Eight of 
the ten participants were found to be in a 
state of balance with respect to their intake 
and output of fluoride, within the limits of 
error of the methods of investigation. (The 
composite errors of sampling and analysis 
could be expected to balance out reasonably 
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TaBL_e 1—The Human Volunteers, the Fluoride in the Drinking Water, and the 
Duration of Their Residence in Relation to Data Obtained in Five Cities 


Current Source of 
Drinking Water 


Fluoride 


Duration of 


Human Subjects Observations 


Place & Duration of Residence 


well, since they were not systematic in any 
direction, but the losses of fluoride on the 
“output” side, as represented in the sweat 
during periods of higher temperature, were 
probably sufficient to balance the slight dif- 


Subject 


L. L. 


Sex Age 


35 
31 
49 


55 
57 
39 
63 
57 
30 


28 


Content 


Placed in Use 


PPM City 


Galesburg, Ill. 
Galesburg, Ill. 
Ennis, Texas 
Ennis, Texas 

Lake Preston, 8.D. 
Lake Preston, 8.D. 
Bartlett, Texas 
Bartlett, Texas 

O’ Donnell, Texas 
O’ Donnell, Texas 


ferences between the intake and the output 
of fluoride, which otherwise would be inter- 
preted as retention of fluoride in the body. 
This error has been estimated indirectly, 
but it cannot be eliminated in experiments 


Taste 2.—The Amounts of Fluoride in Samples of Fluids, Food, Feces, and Urine 
Submitted by Ten Human Volunteers, and Total Intake, Total Output, 


and Balance Values 


Statistical Entity 


Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 
Mean & std. error 
Std. dev. 

Coeff. of var. 


* These values are averages. 
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Fluoride Content of Material, Mg. Per Day 


Total 
Fluids Intake * 
2.42+0.11 3.59 
1.09 


12 
1.78 
26.5 % 


26.2% 
2.4740.11 10.40.32 
1.30 3.73 
54.2% 35.2% 
1.4840.12 12.30.65 
0.82 4.37 
55.3% 35.5% 
1.16+0.42 11.40.59 
4.79 
42.1% 
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Ag 
3 
L. L. M 2 1927 10 96 
E.Lo. F 2 1927 96 
McM. F 5.5 1937 48 61 
M.W. F 5.5 1937 29 60 
a B. Le F 6.1 1910 34 133 i 
B. F 6.1 1910 160 
A.G. M » 1901 19 140 
R. G. F 8 1901 19 140 
L. H. M 20 1949 8 45 
W. H. F = 20 1949 65 
tf 
| 
Total 
Feces Urine Output * Balance * 

0.36+0.02 2.86-+0.10 322 40.37 
0.19 1.01 
48.3% 35.7% 52.3% 35.3% 
E. Lo. 2.55+0.10 0.9440.04 3.49 0.19+0.02 2.88-+0.07 3.07 +0.26 | 
ce 0.69 0.36 0.21 0.66 
27.0% 38.8% 110% 22.9% 
McM. 8.14:40.35 1.3540.11 9.49 0.6640.06 8.3240.34 8.98 +0.51 
2.75 0.85 0.45 2.66 
33.8 % 63.0% 68.2% 32.8% 
M. W. 3.8140.10 1.32+0.11 5.13 0.63-+40.08 4.494-0.27 5.12 +0.01 
ome 0.75 0.80 0.59 2.05 
60.6 % 93.6 % 45.7% 
B. Le. 6. 1.02+0.04 7.76 0.45+0.03 8.09-+0.23 8.54 —0.78 

a 0.50 0.30 2.62 

48.9% 66.7% 32.4% 

6.3440.12 1.98-40.07 8.32 0.59+0.03 7.7640.15 8.35 —0.03 

Bea 1.57 0.86 0.39 1.84 
24.8% 43.5% 65.5% 23.7% 
A. G. 12.40.38 3.1340.13 15.5 1,370.14 12.9+0.29 14.3 +1.2 
eis 4.49 1.56 0.55 3.38 

36.2% 

cy R. G. 11.340.28 11.8 +2.0 
2.1% 
L. H. 20.81.04 13.7 +8.6 

6.95 
33.4% 
W. 15.60.63 13.3 +3.5 
5.07 
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of this type without confining the subjects 
within a controlled environment in which no 
sensible loss of water could occur through 
the skin.) 

There is no doubt that these subjects, 
whose intake of fluoride in drinking water 
had been high for long periods of time, had 
accumulated “abnormal” quantities of fluo- 
ride in their tissues (chiefly, and almost ex- 
clusively, in the skeleton). Later observation 
of similar persons who came to Cincinnati 
for variable periods of investigation (dur- 
ing which their intake of fluoride in water 
diminished abruptly) demonstrated that 
they continued for some time to excrete 
increased amounts of fluoride in the urine. 
Similarly, the subjects of the experiments 
described in the early paragraphs of this 
summary maintained relatively high levels 
of urinary fluoride excretion long after the 
discontinuance of their experimental inges- 
tion of extra-dietary fluoride. 

3. Discussion —The role of the urinary 
excretion of fluoride in the achievement of 
a “balance” between intake and output of 
fluoride has been illustrated in a dramatic 
manner by the results of observations re- 
ported by McClure and Kinser® on the 
urine of high school boys in a series of 
towns and cities supplied with drinking 
water containing fluoride in a wide range 
of concentrations. As shown by some of 
their data in Table 3, the concentration of 
fluoride in the urine of these boys had 


TABLE 3.—Fluoride Concentration in Urine in 
Relation to the Fluoride Concentration 
of Drinking Water 


Concentration of 


Number of Fluoride, PPM 
Samples of —— 
Urine In Drinking 
Locality Collected * Water In Urine 

Amarillo, Texas 26 4.7 4.6 
Lubbock, Texas 52 3.8 3.8 
Galesburg, Ill. 173 1.9 18 
Monmouth, III. 156 1.7 1.4 
Aurora, Ill. 170 1.0 0.9 
Oklahoma City 26 0.5 0.6 
Quincy, Ill. 85 0.1 0.3 
Washington, D.C. 65 0.0 0.3 


* All of these samples were collected from high school boys, 


age 15 to 18 years. 
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reached and was being maintained at a level 
which varied with the concentration of fluo- 
ride in the water which they were using. 
From these and other results, these inves- 
tigators developed the concept, which is in 
accord with the results recorded in Table 2, 
that the concentration of fluoride in the 
urine under such circumstances can be ex- 
pected to reach an almost precise balance 
with that in the water. 


The Fate of Inhaled Fluoride 


Under certain circumstances, air-borne 
fluoride may be absorbed by men, and the 
metabolic fate of fluoride so absorbed is 
of special interest in relation to the potential 
hazards to health associated with certain 
occupations. 

1. In a series of experiments not re- 
ported prior to this Symposium, five human 
volunteers, at different times, have been 
subjected to the inhalation of air containing 
hydrogen fluoride in tolerable concentra- 
tions in a respiratory chamber for variable 
periods of time. (These experiments will 
be described elsewhere in detail. The in- 
trinsic difficulties of obtaining and main- 
taining the desired concentration of HF in 
air are considerable. These difficulties and 
those associated with the sampling and anal- 
ysis of the air have been overcome to such 
an extent that the data concerning the ex- 
perimental conditions are acceptable for all 
practical purposes. ) , 

The pertinent data with reference to the 
experimental subjects and the experimental 


TaBLe 4.—Length of Periods of Inhalation and 
Concentrations of HF in Air During Exposure 
of Five Human Subjects 


Duration of 
HF Inhalation 


Concentration of 
Human Subject HF in Air, PPM 


Age in Hours Total 

Years per Day No. Days Range Average 
E. L. 38 15 0.9-2.0 1.42 
E. L. 38 10 2.1-5.9 3.39 
| 40 1.9-4.2 2.72 


6 
6 
6 30 
6 
6 
6 


= 
L. Jr. 17 3.1-7.9 4.74 
G. B. 46 2.7-8.1 4.22 
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URINARY FLUORIDE EXCRETION IN RELATION TO INHALING HF IN AIR- SUBJECT GG 


> 


HF INHALED,p p.m 


20. 


- AVERAGE CONCENTRATION OF HF INHALED 
© DAYS ON WHICH NO HF WAS INHALED 


- 
@ oo 
T 


a 


FLUORIDE,mg 
T 


| URINARY FLUORIDE CONCENTRATION, mg /iiter 
AMOUNT OF FLUORIDE IN THE URINE, mg Aomple 
© FLUORIDE CONTENT OF THE SUBJECT'S DIET |! 


5 10 


20 
TIME. DAYS 


Figure 


conditions, including the duration of the 
experiments, are assembled in Table 4. The 
principal results obtained under the specific 
conditions indicated are summarized in 
Tables 5 and 6. The urinary excretion of 
one of the subjects is portrayed graphically 
in the Figure. 

Attention is directed first to the effects of 
the exposure of the subjects to the known 
conditions of these experiments. (As in 


TaBLe 5.—Fluoride Elimination in Feces in 
Relation to the Inhalation of HF by 
Five Human Subjects 


Average Amount of Fluoride in Feces 


Pre-Inhalation HF Inhalation 


Mg. Per 
Day 


No. Mg. Per No. 
Days Day 


19 0.090 
28 0.065 
13 0.062 
28 0.195 
14° 0.102 


0.262 
0.313 
0.338 
0.500 
0.700 


* The period of 7 days immediately preceding this 14-day 
period represented the first week spent in residence in Cincin- 
nati; average fluoride in feces for this first week was 0.263 mg. per 
day. 
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other experiments involving human sub- 
jects, thorough medical examinations were 
carried out before and after and from time 
to time during the conduct of an experi- 
ment.) No systemic effects of any kind 
could be detected, but some discomfort was 
experienced by each of the subjects in the 
form of a slight stinging sensation in the 
skin of the face and in the eyes, and some 
TABLE 6.—Fluoride Elimination in Urine in 


Relation to the Inhalation of HF by 
Five Human Subjects 


Inhalation of HF Fluoride in Urine 


No. of 
Days 


Concentra- 
tion PPM 


Average 
Me/L 


Average 


Subjects Mg/Day 


1.42 4.49 3.46 
7.30 6.69 

9.47 9.33 

11.47 

8.83 

9.40 

10.77 

12.20 

15.15 

19.60 


* These values relate only to the final weeks of the inhalation 
periods of these four subjects. 
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15 25 30 35 40 
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E.L. 10 G.* 15 
K. W. 30 30 
wae L. Jr. 25 we 15 
a. B. 50 Jr. 25 
G. G. 25 15 
B. 50 
B. 20 
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slight irritation of the nasal passages. No 
other effect was noted when the concentra- 
tion of HF did not exceed 2 ppm, but some 
redness of the skin of the face was induced 
by exposure to the concentration of 3.39 
ppm and by higher concentrations, and 
some slight desquamation of the superficial 
epithelium of the face was observed after 
several successive days of exposure. (It 
was found that the application of cold cream 
on the face prior to the entrance of the 
subjects into the respiratory chamber 
prevented both the discomfort and the 
hyperemia.) The subjects also noted the 
development of a sour taste in the mouth 
during periods of exposure. One of the 
subjects, who was the victim of a “common 
cold” (unrelated to the experimental con- 
ditions) during the period of the experi- 
ments, found that the discomfort connected 
with the inhalation of hydrogen fluoride was 
greatly heightened during the few days over 
which the cold persisted. The symptoms of 
discomfort disappeared promptly with the 
discontinuance of the experimental expo- 
sure in all instances, and the redness of the 
skin persisted only for a short time. 

The dietary intake of fluoride and the 
output of fluoride in the urine and feces of 
the subject were measured throughout the 
entire period of each experiment. In Table 
5 are shown the summarized data on the 
fecal elimination of fluoride under both 
normal (control) and experimental condi- 
tions. The unexpected increase in the fecal 
elimination concurrent with the exposure 
does not lend itself at once to adequate 
explanation. The much greater excretion of 
fluoride in the urine was not unexpected, 
except perhaps in degree and in the prompt- 
ness of the response. 

2. Discussion—The ready absorption 
and excretion of fluoride during and after 
the inhalation of hydrogen fluoride is of 
course, not surprising. The correspondingly 
rapid absorption of fluoride in the respira- 
tory tract in association with the inhalation 
of finely divided rock phosphate, as report- 
ed by Collings, Fleming, and May," is not 
so readily accepted as fact, or explained. 
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One wonders whether the highly dispersed 
particles may have carried absorbed hydro- 
gen fluoride into the respiratory tree in 
sufficient quantity to evoke an almost imme- 
diate elevation of the urinary excretion of 
fluoride, this being maintained subsequently 
at an elevated level as the particulate fluo- 
ride was being absorbed in the respiratory 
tract or (after being swallowed) in the ali- 
mentary tract. Be the sites and mechanisms 
as they may, however, the fact remains that 
the rates of absorption and excretion of 
fluoride by Collings’ volunteers (industrial 
employees) were approximately the same 
when they were inhaling particulate rock 
phosphate as when they were inhaling gas- 
eous fluoride in substantially equivalent 
concentration (as fluoride) in the air. 


Department of Preventive Medicine, Ohio State 
University. 
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The Effects of the Absorption of Fluoride 


I. Outline and Summary 


NICHOLAS C. LEONE, M.D., Bethesda, Md. 


These co-ordinated investigations have 
been so planned that each would supply a 
facet of information. The combined infor- 
mation may be summarized in brief outline, 
as follows: 


1. In a 10-year investigation of 237 per- 
sons, one-half of whom used a water supply 
containing fluoride in the concentration of 
8 ppm for over 30 years, no clinically sig- 
nificant, adverse, physiological, or func- 
tional effects resulted from the absorption 
of the fluoride, with the exception of some 
dental fluorosis. There was no unusual in- 
cidence of skeletal fractures, arthritis, hy- 
pertrophic changes in the skeleton, or 
interference with the healing of fractures. 

2. From the roentgenologic investigation 
of this same group, it was found that the 
consumption of water containing fluoride 
in the concentration of 8 ppm may, in time, 
produce osseous changes in the form of 
coarsened trabeculation and increased den- 
sity. This occurred in about 10% to 15% 
of those involved, although, in most in- 
stances, the changes were difficult to detect 
with reasonable certainty. 

3. From the roentgenologic study of 546 
persons between the ages of 30 to 70 in 
Framingham, Mass., where the water .con- 
tains fluoride at a level of less than 0.1 
ppm, support was obtained for the concept 
that an insufficient amount of fluoride in 
adult bone is disadvantageous. In this city, 
where there was practically no fluoride in 
the water, we found 229 cases of osteo- 
porosis among the 546 persons investigated. 


From The National Institute of Dental Research, 
National Institutes of Health, Public Health Serv- 
ice, United States Department of Health, Educa- 
tion, and Welfare. 
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Of this number, 77 were severe and ad- 
vanced. Both men and women were affected. 


4. In this same survey 14 cases were 
found of coarsened trabeculation, 9 in large 
men; unusual amounts of calcified abdomi- 
nal nodes (100 out of 546); calcified ves- 
sels in 118, and severe (grade 3 and 4) 
bone spurs and ligamentous calcification in 
36 persons. There were also seven cases of 
Paget’s disease of bone. The incidence of 
these findings was higher, percentage-wise, 
than it was found to be in the Bartlett- 
Cameron area. Gall stones, calcified inter- 
vertebral discs, narrowed intervertebral 
spaces, and collapsed vertebrae were also 
found in a large number of cases. 

5. The study of 79 bodies of suddenly 
deceased persons, in areas in which the fluo- 
ride in the drinking water ranged from 0.0 
to 8.0 ppm, has contributed information as 
to the histologic and chemical characteristics 
of human bone and soft tissues under 
variable conditions with respect to the in- 
gestion of fluoride. 

6. Comparisons were made of the histo- 
logic and chemical findings in the tissues 
of two suddenly deceased persons of com- 
parable age and experience, except that one 
had lived in an area in which the water 
was high in fluoride (8 ppm), the other, 
in an essentially nonfluoride area. In- 
creased bone density, coarsened trabecula- 
tion, and an increased content of fluoride 
in the bones were found in the case from 
the fluoride area, while osteoporosis, and 
considerably lesser amounts of fluoride in 
the bones were found in the case from the 
nonfluoride area. Histologically, except for 
the findings in the skeleton, nothing sug- 
gestive of a toxic effect was observed in the 
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tissues of the person who had been exposed 
to fluoride. 

7. In an analytical investigation of human 
renal calculi, the amounts of calcium, phos- 
phorus, and fluoride in the calculi were 
found to be unrelated to the quantities of 
fluoride ingested regularly in the drinking 
water. 

8. The investigation of the immediate and 
acute, as well as the slower and less dra- 
matic, effects of the absorption of toxic 
quantities of fluoride by animals, revealed 
the existence of a wide margin of safety in 
the amount of fluoride that could be han- 
dled by the body, for even when fluoride 
was administered by slow continuous intra- 
venous infusion, the maximum lethal dose 
was approximately 20 mg. per kilogram for 
dogs and 23 mg. per kilogram for mice, 
while that for mice, administered orally, 
was 46 mg. per kilogram. 


Leone 


9. Normal adults, whose water supply 
contained fluoride at the level of 1.0 ppm, 
were challenged with a single dose of 5 mg. 
of fluoride in 200 ml. of water. Their 
urine was collected 10 times during the 
prior and the following 24-hour periods. 
Whereas 65.1% of the fluoride ingested in 
water during the control day appeared in 
the urine, only 54.1% of the administered 
dose was recovered from the urine within 
the ensuing 24 hours. The fluoride was 


eliminated with the greatest rapidity during 
the first hour after the ingestion of the 5 
mg. dose, and thereafter the rate dropped 
rapidly for 8 hours and then approached 
the rate of 0.1 mg. per hour, which obtained 
during the control day. 


National Institute of Dental Research, National 
Institutes of Health, Public Health Service, United 
States Department of Health, Education, and Wel- 
fare. 
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The Effects of the Absorption of Fluoride 


II. A Radiological Investigation of Five Hundred and Forty-Six 
Human Residents of an Area in Which the Drinking Water 
Contained Only a Minute Trace of Fluoride 


NICHOLAS C. LEONE, M.D.; CLYDE A. STEVENSON, M.D.; BYRON BESSE, M.D.; 
LLOYD E. HAWES, M.D., and THOMAS R. DAWBER, M.D., Bethesda, Md. 


With the Technical Assistance of William J. Claffey 


An analysis of the radiological findings 
in 546 persons between the ages of 30 to 70 
years, who resided for many years in Fram- 
ingham, Mass., where the concentration of 
fluoride in the drinking water was 0.04 
ppm, is reported here. These findings are 
compared with those obtained in an investi- 
gation made in the towns of Bartlett and 
Cameron, Texas, where the water supplies 
contained fluoride in concentrations of 8.0 
ppm and 0.4 ppm, respectively. A radio- 
logical protocol was employed that included 
the design and instructions for the use of 
a specially devised plastic step wedge. All 
of the films were exposed and developed by 
the same technician, using the same equip- 
ment (200 M.A. rotating anode machine), 
the same type of 14X17 inch film, and the 
same developer throughout the observations. 
An electronic densitometer was used for 
the control of the quality of the film. In 
each instance identical views were taken; 
namely, anteroposterior and lateral lumbar 
spine, and anteroposterior pelvis showing 
the proximal third of the femurs. 

The data reported herein pertain only 
to the evaluation of anteroposterior views 
of the lumbar spine, sacrum, pelvis, the 
trochanters, and proximal third of the 
femurs. The following lesions were noted 
in the tabulation of the results: increased 
bone density, coarsened trabeculation, bone 
cysts and tumors, hypertrophic changes in- 
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cluding ligamentous calcification and bone 
spurs, osteoporosis, calcified nodes and ves- 
sels, gall stones, compressed vertebrae, de- 
generated discs designated as “narrow 
interspace,” calcified intervertebral discs, 
tumors and cysts of soft tissue or bone, 
Paget’s disease of the bone, prostatic calci- 
fication, and arthritis; other infrequent 
miscellaneous findings were recorded. Hy- 
pertrophic changes in the form of liga- 
mentous calcification (bone spurs) were 
graded as follows: 1+, minimal; 2+, mod- 
erate; 3+, severe-limited; and 4+, severe- 
generalized. Since minimal to moderate 
hypertrophic changes, particularly in the 
form of ligamentous calcification or bone 
spurs, are commonly found in adults over 
40, only severe-localized 3+, and severe- 
generalized 4+ are regarded as significant. 

The interpretation of films and the tabu- 
lation of the results were made independ- 
ently by the respective roentgenologists. 
From the separate readings a master chart 
was compiled, and the findings were re- 
ported on the basis of a majority in agree- 
ment. When the master tabulation was 
reviewed, the agreement between the inde- 
pendent readers was found to be remarkable, 
not only as to the respective findings, but 
also with regard to the degree of severity 
ascribed to the respective entities. 


Among the diagnoses in the Framingham 
investigation were instar ~* “increased 
bone density,” coarsened irav ‘ation, os- 
teoporosis, ligamentous calcit (bone 
spurs), narrow interspace, cc assed lum- 


bar vertebrae, calcified nod vessels and 
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EFFECTS OF THE ABSORPTION OF FLUORIDE 


intervertebral discs, Paget’s disease of bone, 
tumors (bone and soft tissue), cholelithiasis 
and prostatic calcification. No cases of in- 
creased bone density combined with coars- 
ened trabeculation were seen. Comparison 
of these data with those of the earlier 
Bartlett-Cameron investigation showed that 
the foregoing diagnoses occurred in rela- 
tively high frequency, and that these find- 
ings were not only commonly similar in 
number, but, in many instances, in excess 
of those described in the earlier report. 

An unusual incidence of severe osteopo- 
rosis (77 out of 556) was found in the 
Framingham study, and it may be signifi- 
cant that a considerable number of these 
occurred in the younger age groups, par- 
ticularly in males. There was also an 


unusually high incidence of calcified nodes 
in the right side of the abdomen. Instances 
of “increased bone density” and coarsened 


Leone et al. 


trabeculation (when compared on the basis 
of prevalence per thousand of population) 
were significantly fewer than those found 
in Bartlett, Texas, but comparable to the 
rate in Cameron, Texas. When the prev- 
alence calcification 
(bone spurs) were compared, a higher rate 
was shown to exist in Framingham. The 
small number of cases of increased bone 
density and of coarsened trabeculation, plus 
the unusually large number of cases of 
osteoporosis in the Framingham study, sup- 
ports the hypothesis that disadvantageous 
effects on the bone structure of the adult 
population may be associated with the pro- 
longed use of drinking water that contains 
an insufficient concentration of fluoride. 


rates of ligamentous 
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The Effects of the Absorption of Fluoride 


III. Histologic and Chemical Findings in the Tissues of Seventy-Nine 
Deceased Persons Who, for Many Years, Had Used Drinking Water 
Containing Fluoride at Various Levels of Concentration 


NICHOLAS C. LEONE, M.D.; JACOB LIEBERMAN, M.S., and PATRICIA B. GEISER, M.S., Bethesda, Md. 


Summary of Report 


Specimens of human tissues for histo- 
logic examination and chemical analysis 
were obtained at necropsy in the following 
areas: Bartlett, Amarillo, and Lubbock, 
Texas ; Colorado Springs, Col.; Grand Rap- 
ids, Mich.; Washington, D.C., and New 
York City. The respective levels of fluoride 
in the drinking water in these areas are 
approximately, Bartlett—8.0 ppm; Ama- 
rillo—4.0 ppm; Lubbock—3.6 ppm; Colo- 
rado Springs—2.5 ppm; Grand Rapids—1.0 
ppm; Washington, D.C—0.0 ppm (in- 
creased to 1.0 ppm in 1953), and New York 
City—0.7 ppm. 

Samples of bone and soft tissue were ob- 
tained from 79 persons at necropsy. As 
they were collected, the tissues were then 
divided among several investigators so that 
maximum advantage, in terms of time and 
facilities, could be brought to bear upon this 
long range investigation. In addition, this 
procedure assured expertness and independ- 
ence in the performance of the examina- 
tions. 

To avoid any possibility of misunder- 
standing or confusion, it was necessary to 
devise a protocol that was both clear and 
precise and that would leave no interpreta- 
tion open to doubt. Rigid adherence to the 
protocol was essential in order to obtain 
uniformity in collection of tissues for simul- 
taneous and independent evaluation. The 
following brief description of the protocol 
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will eliminate the necessity for the inclu- 
sion of these details in subsequent reports. 


Protocol 

1. Specimens of bone and soft tissue were 
obtained at necropsy from male and female 
persons of 15 or more years of age. 

2. The specimens were derived from per- 
sons who had died suddenly, as from gun- 
shot wounds or traumatic accidents, or as 
the result of coronary heart disease or car- 
diovascular accidents. No cases of pro- 
longed chronic or systemic disease were 
considered to be acceptable. 

3. The case history must have shown at 
least 10 years of prior residence in the par- 
ticular area in which the person had been 
living. 

4. The tissues selected for examination 
were to be uniform with respect to type and 
quantity, so as to be comparable, and in 

.«s sufficient for histologic and chemi- 
ca: analyses. 

5. The methods outlined for fixing and 
shipping tissues were to be identical and 
were such as to be followed readily without 
interference with the normal routine of the 
necropsies. 

6. A 10-gm. specimen of the thoracic 
aorta and 100-gm. specimens of the heart, 
liver, lung, spleen, and kidney were speci- 
fied. 

7. At least 10 gm. of the right 6th rib, 
25 gm. of the right iliac crest, and 100 gm. 
of the anterior third of the lumbar vertebrae 
(L,; through L;) were required. 

National Institute of Dental Research, National 
Institutes of Health, Public Health Service, United 
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1. ZIPKIN, Bethesda, Md. 


Summary of Report 


Information on the fluoride content of the 
human skeleton is meager and is limited to 
scattered reports on relatively few cases. 
No systematic report appears to be avail- 
able on the fluoride content of bones of 
individuals exposed to various concentra- 
tions of water-borne fluorides. 

In the present study, data are presented 
on the fluoride content of 190 bones and 64 
samples of intervertebral cartilage taken 
from 69 persons from 20 to 90 years of age, 
who had used drinking water containing 
concentrations of fluoride ranging from 0.1 
to 4.0 ppm for 10-87 years. In most cases, 
portions of the iliac crest, the 6th rib, and 
the lumbar vertebrae were obtained for 
analysis. In a few instances, samples of the 
sternum were obtained. All samples, fixed 
in a 10% solution of formalin at autopsy, 
were analyzed for fluoride by standard pro- 
cedures. The composite data are presented 
in the Table. Added significance is attached 
to these data, since microscopic examina- 
tions of the same bones showed no patho- 
logical changes associated with the level of 
water-borne fluoride. 


At any given level of fluoride intake, the 
dry, fat-free iliac crest, rib, sternum, and 
vertebrae contained similar concentrations 
of fluoride. At levels of fluoride in the 
drinking water of <1.0, 1.0, 2.6, and 4.0 
ppm, the mean fluoride content of the bone 
was 0.050%, 0.147%, 0.270%, and 0.407%, 
respectively, while the intervertebral carti- 
lage contained 0.003%, 0.004%, 0.004%, 

From the National Institute of Dental Research, 
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The Effects of the Absorption of Fluoride 


IV. The Deposition of Fluoride in Human Skeletal Tissues 
as Related to Fincride in Drinking Water 


The Concentration of Ash and Fluoride in the 
Skeletal Tissues of Persons Whose Drinking 
Water Had Contained Fluoride at Levels 
Ranging from 0.1 to 4.0 Parts 
Per Million 


Composite Data 


Concentration of 


fluoride in 
drinking water (Ppm) <10 1.0 2.6 4.0 
Average age (Yrs.) 55.5 75.6 65.9 56.0 
Period of 
residence (Yrs.) 28.1 21.5 32.9 21.3 
Iliac crest No. 20 a 25 4 
% Ash* 657.4 61.2 . 59.7 59.9 
%F* 0.041 0.138 0.267 0.413 
%Ft 0.072 0.225 0.450 0.687 
Sternum No. 5 
% Ash* 49.4 
Rib No. 30 4 27 4 
% Ash* 658.8 57.4 59.7 57.5 
%F* 0.050 0.139 0.257 0.398 
%Ft 0.086 0.241 0.432 0.629 
Vertebrae No. 31 5 27 4 
% Ash* 49.0 50.0 48.3 50.7 
0.054 0.160 0.286 0.411 
%Ft 0.112 0.323 0.598 0.802 


* Dry, fat-free basis; t ash basis. 


and 0.007% of fluoride, respectively. No 
clear relation was apparent between age and 
the concentration of fluoride in bone, per- 
haps because of the large proportion of 
persons of advanced age within the group. 

The concentration of fluoride in bone in- 
creased in an essentially linear fashion with 
increasing concentration of fluoride in the 
drinking water, up to 4.0 parts per million, 

Bones which had shown no significant 
histological changes related to the ingestion 
of water-borne fluoride contained up to 
0.564% of fluoride and 1.103% of fluoride 
on the dry, fat-free, and on the ash bases, 
respectively. 

National Institute of Dental Research, National 
Institutes of Health, Public Health Service, United 
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The Effects of the Absorption of Fluoride 


V’. The Chemical Determination of Fluoride in Human Soft Tissues 
Following Prolonged Ingestion of Fluoride at Various Levels 


FRANK A. SMITH, Ph.D., and DWIGHT E. GARDNER, B.S., Rochester, N.Y.; 
NICHOLAS C. LEONE, M.D., Bethesda, Md., and HAROLD C. HODGE, Ph.D., Rochester, N.Y. 


Discussions of the safety of water fluori- 
dation almost inevitably include the ques- 
tion, “Is there a harmful accumulation of 
fluoride in the soft tissues?” The U.S. 
Public Health Service Project, described 
sarlier in this Symposium by Leone et al., 
has been designed in part to answer this 
question. To this end, the levels of con- 
centration of fluoride are being determined 
in human soft tissues taken at autopsy. 
This report describes the findings to date 

From the Division of Pharmacology and Toxi- 
cology, University of Rochester, School of Medi- 
cine and Dentistry, Rochester, N.Y., and the 
National Institute of Dental Research, National 
Institutes of Health, Public Health Service, Unit- 


ed States Department of Health, Education, and 
Welfare, Bethesda, Md. 


in this aspect of the project. As will be 
shown, there is no storage of fluoride in 
soft tissues. 

The analytical procedure employed is that 
of Smith and Gardner? for the determina- 
tion of fluoride in blood. The validity of 
the method for the analysis of soft tissues 
was determined by analyzing samples of 
human placenta and liver to which known 
amounts of fluoride had been added. The 
recoveries were made at concentrations of 
0.2 and 1.0 ppm (wet weight basis) ; in the 
case of placenta the recoveries of added flu- 
oride ranged from 90% to 107% and aver- 
aged 99%; the corresponding results for 
the liver ranged from 95% to 116% and 
averaged 108%. 


The Concentration of Fluoride in Human Soft Tissues in Relation to That in the Water Supply 


Fin Water, —— 


Ppm Heart 


2.53 
(hrt. aorta) 


Liver 


Fluoride in Desiceated Tissues (Ppm by Weight) 


Lung Kidney Aorta 
1.79 
4.21 
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Age, Yrs. Sex 
ee 65 M 0 2.12 2.48 
62 M 0 2.44 3.26 
oe 50 M 0 2.49 2.79 _ 2.79 3.63 4.39 
ite 47 F 0 1.39 1.45 2.90 4.24 4.18 
a 32 M 0 2.47 1.68 4.06 2.83 2.84 2.64 
Pe 40 F 0.5 1.22 0.92 _ 1.35 2.17 10.0 
- 32 M 0.5 4.29 - = 4.19 7.31 2.65 
ne 85 M 1.0 2.00 3.49 10.5 3.97 7.19 47.98 
eo 83 F 1.0 P| 2.53 2.68 4.95 16.7 20.68 
on 82 M 1.0 23.3 1.05 9.20 4.04 1.90 166.3 
‘ @ 64 F 1.0 1.95 3.79 3.43 3.78 3.02 62.7 
ro 83 F 2.6 2.33 2.84 6.17 8.12 4.22 40.35 
bo 62 F 2.6 2.42 2.22 12.4 5.00 5.66 33.6 
Piz 54 F 26 1.19 1.48 5.27 5.41 3.91 30.30 
aoe 53 F : 2.6 1.86 1.51 4.04 2.74 2.63 5.29 
— 47 F 2.6 3.18 1.24 _ 9.02 2.77 40.63 
i i 50 M 3.7 3.60 2.92 4.07 7.37 4.51 6.04 
49 M 3.7 2.31 1.98 4.73 
36 M 3.7 1.71 2.06 3.39 
je 36 M 3.7 1.84 1.01 3.31 2.28 1.34 3.09 
i 71 M 4.0 6.81 1.96 11.17 16.8 - 46.01 
oie 53 M 4.0 2.65 2.59 4.70 7.63 - 59.4 
a gs 26 M 4.0 3.46 541 4.46 25.6 6.21 
i= | 
it 


Altogether 122 samples have been ana- 
lyzed, comprising tissues from 23 autopsies 
in the series. The tissues analyzed are heart, 
liver, lung, kidney, spleen, and aorta. The 
subjects have come from a control group 
and from groups using water containing 
1, 2.6, 3.7, or 4.0 parts of fluoride per 
million. The results of the analyses are pre- 
sented in the Table. It is apparent, first, 
that, except for the aorta, no tissue ana- 
lyzed has accumulated fluoride to any de- 
gree, and, secondly, that there has been no 
increase in the concentration of fluoride in 
any of the tissues with increasing concen- 
tration of fluoride in the water. Statistical 
analysis of the data confirms this. The 
averages are closely grouped for the differ- 
ent tissues, and from one level of fluoride 
in water to another. The ranges are com- 
parable from tissue to tissue and area to 
area, and they overlap extensively. 

On the other hand, the levels of concen- 
tration of fluoride in the aorta are signifi- 
cantly higher than they are in any other 
tissue in each group. However, there is no 
quantitative relation between fluoride in the 
water and fluoride in the aorta. One ques- 
tions why the aorta should be relatively 
high in its fluoride content. The possibility 
immediately comes to mind that the concen- 
tration of fluoride is related to the degree 
of calcification in this tissue. In the absence 
of information regarding the degree of aorta 
calcification in these particular cases, age 
might be taken as an indicator of this con- 
dition. Haythorn and Taylor? have shown 
that the concentration of calcium in human 
aorta increases in a regular linear fashion 
with increasing age. It might be expected, 
therefore, that, if fluoride is associated with 
calcification, the concentration of fluoride in 
the aorta also would increase with age. A 
plot of the concentration of fluoride in the 
aorta against age is shown in the Figure, 
where it is seen that the concentration of 
fluoride does increase with age. The corre- 
lation coefficient was found to be 0.60; this 
is significantly different from zero at the 
0.01 probability level. 


Smith et al. 


EFFECTS OF THE ABSORPTION OF FLUORIDE 


REGRESSION EQUATION 


ppmF =-42.81 + 1.36 (yrs.) 


DRY WEIGHT BASIS 


PARTS PER MILLION OF FLUORIDE 


10 «15 25 40 60 100 
AGE IN YEARS 


The relationship between the concentration of 
fluoride in the aorta and the age of the human 
subject. 


Conclusions 

1. The ingestion by man of water con- 
taining 0-4 parts of fluoride per million 
does not result in the accumulation of fluo- 
ride in the heart, liver, lung, kidney, or 
spleen. The levels of concentration of fluo- 
ride in these tissues are all comparable, and 
do not increase with increasing concentra- 
tions of fluoride in the water within the 
limits observed herein. 

2. The aorta appears to contain more 
fluoride than do any of the other tissues, 
but, again, there is no correlation with 
water-borne fluoride. 

3. The levels of concentration of fluoride 
in the aorta correlate well with age, the 
concentration increasing with increasing 
age. 

4. It is suggested that the increase of 
fluoride in the aorta with age is associated 
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with the increase in calcification in this 
tissue with advancing age. 


The assistance of Dr. A. M. Dutton, Statistics 
Section, University of Rochester Atomic Energy 
Project, in the statistical analysis of the data is 
gratefully acknowledged. 


Division of Pharmacology and Toxicology, Uni- 
versity of Rochester, School of Medicine and 
Dentistry. 
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The Effects of the Absorption of Fluoride 


VI. An Investigation of the Pathology Which May Be Associated with the Pro- 
longed Ingestion of Fluoride in Drinking Water: Part 1. Gross Findings at 
Necropsy in the Bodies of Persons from a Community in Which the Water 
Supply Contained Fluoride in the Concentration of 2.5 Parts per Million 


ERVING F. GEEVER, M.D., in collaboration with N. C. LEONE, M.D.; P. GEISER, M.S., and 


J. LIEBERMAN, M.S., Washington, D.C. 


Summary of Report 


The data in this report are based upon a 
series of 904 necropsies performed by Dr. 
Geever in Colorado Springs, Colo., between 
the years 1947 and 1953. The drinking 
water of Colorado Springs contains natural 
fluoride in the concentration of 2.5 parts 
per million. Since the purpose of this study 
was to determine the long-range effects of 
the ingestion of fluoride, the records of 
newborn infants and of children under 10 
were excluded, thereby reducing the series 
to 728 cases. Dr. Geever began a review of 
the necropsy protocols in 1955, after mov- 
ing East. In attempting to discern any 
possible relationships between the ingestion 
of fluoride and the occurrence of disease, 


From the Walter Reed Army Institute of Re- 
search, The George Washington University, and 
National Institutes of Health. 


_ the necropsy material was classified accord- 


ing to the following considerations: (1) 
major causes of death, (2) contributory 
causes of death unrelated to major causes, 
and (3) incidental pathology. On analysis 
of the residence histories of these individ- 
uals, it was found that 334 had resided in 
Colorado Springs for more than 20 years; 
130 had resided in this area for between 5 
and 20 years; 188 had resided in Colorado 
Springs for less than 5 years, and 76 had 
incomplete histories with respect to resi- 
dence. 

Comparative statistical analysis of the 
pathologic findings revealed no significant 
differences which could be related to pro- 
longed residence in Colorado Springs or 
in its vicinity. 


Walter Reed Army Institute of Research. 
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The Effects of the Absorption of Fluoride 


VI. -An Investigation of the Pathology Which May Be Associated with the Pro- 
longed Ingestion of Fluoride in Drinking Water: Part 2. Microscopic Find- 
ings in the Bones of Persons from Communities in Which the Water Supply 
Contained Concentrations of Fluoride Ranging from One to Four Parts per 


Million 


ERVING F. GEEVER, M.D., in collaboration with N. C. LEONE, M.D.; P. GEISER, M.S., and 


J. LIEBERMAN, M.S., Washington, D.C. 


Summary of Report 

This work was performed, cooperatively, 
in the departments of pathology and chem- 
istry of the National Institute of Dental 
Research. The results of the chemical anal- 
ysis of the bones under consideration here 
have been reported by I. Zipkin in one of 
the reports of this series of coordinated in- 
vestigation, “III. The Deposition of Fluo- 
ride in Human Skeletal Tissues, as Related 
to Fluoride in Drinking Water.” Approxi- 
mately 100 bones were examined micro- 
scopically, after having been obtained at 
necropsy from 37 persons who had resided 
in areas where the drinking water contained 
naturally-occurring or artificially-added flu- 
oride in concentrations ranging from 1 to 


4 ppm. All of these persons had consumed 
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the available drinking water for a minimum 
of 10 years, and many of them for many 
more years. Ninety-four specimens of bone 
from 33 patients who had lived in areas in 
which the drinking water contained less 
than 0.05 ppm were used for comparative 
study. The intervertebral body 
joints of the individuals in both of the fore- 
going 
tively. 


lumbar 
groups were also studied compara- 


The microscopic studies disclosed no sig- 
nificant differences in the bones of the two 
groups which could be related to the inges- 
tion of fluoride in the drinking water. Mi- 
croscopic changes in the bones and joints 
incidental to aging, and due to irrelevant 
conditions such as focal, nonspecific inflam- 
mation and trauma, were encountered in 
both series. 


Walter Reed Army Institute of Research. 
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The Effects of the Absorption of Fluoride 


VII. Comparison of the Physiologic and Pathologic. Characteristics, and of the 
Fluoride Content of the Skeletal Tissues, of Two Persons of Similar Experi- 
ence, Except for Exposure to Fluoride: Part 1. Clinical Background, and the 
Physiologic and Pathologic Characteristics of the Tissues 


NICHOLAS C. LEONE, M.D.; JAMES STINSON, M.D., and R. T. SUNBURY, M.D., Bethesda, Md. 


Summary of Report 


The desirability of clarifying the physio- 
logic effects of varying degrees of absorp- 
tion of fluoride upon man impelled the 
authors to design a comparative study of 
human tissues. Favorable circumstances 
made it possible to study two similar per- 
sons, one with a lifetime of exposure to 
fluoride and one without any known expo- 
sure, as a part of such a study. 

The first case, Subject A, was that of a 
74-year-old white woman who had been a 
resident of Washington, D.C., for 25 years. 
(There was no fluoride in the water supply 
of Washington during her period of resi- 
dence.) This subject had died suddenly 
from myocardial infarction and a ruptured 
left ventricle. A long-term medical history 
and the results of other examinations were 
also available, since this subject had been a 
victim of trigeminal neuralgia and had been 
studied earlier as a research subject. She 
was in good health otherwise. 

Subject B was a 78-year-old white wom- 
an who was examined thoroughly, according 
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to design, in 1943, and again in 1953. By 
such means, complete medical histories, the 
results of physical examinations, the results 
of various examinations of the blood and 
urine, and those of roentgen bone surveys, 
were made available on two occasions sepa- 
rated by an interval of 10 years. Except 
for asymptomatic hypertension, which was 
present when she was first seen in 1943, 
the patient had been in good health through- 
out her life. No appreciable change was 
recorded in her cardiovascular status during 
the 10 years. 

There was no essential difference in the 
recorded qualities of these two cases. The 
only dissimilarity was that of the more com- 
pact character of the cortex and general 
bony structure in Subject B as compared 
with that of Subject A. No indication of 
any anatomical or functional effect attrib- 
utable to fluoride was given by any of the 
None of the tissues showed 
any aberration that was not consistent with 


examinations. 


what is usually found in a person of ad- 
vanced age. 

National Institute of Dental Research, National 
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The Effects of the Absorption of Fluoride 


VII. Comparison of the Physiologic and Pathologic Characteristics and of the 
Fluoride Content of the Skeletal Tissues of Two Persons of Similar Experi- 
ence, Except for Exposure to Fluoride: Part 2. The Fluoride Content of the 


Skeletal Tissues 


H. G. McCANN, Bethesda, Md. 


Summary of Report 


Selected dry, fat-free identical specimens 
of bone from the bodies of two human fe- 
males were made available. One of the two 
persons had been a continuous resident of 
Washington, D.C., for 25 years, during 
which the fluoride content of the water had 
been 0.2 ppm; the other had been a resident 
of Bartlett, Texas, continuously, for 34 
years, during which the fluoride content of 
the water was 8 ppm. 

While a major interest in these human 
bones pertains to the extent of their accu- 
mulation of fluoride, it was also the purpose 
of the observations to throw some light on 
the effect of the deposition of fluoride on 
other constituents of bone, particularly those 


From the National Institute of Dental Research, 
National Institutes of Health, Public Health Serv- 
ice, United States Department of Health, Educa- 
tion, and Welfare. 


Fluoride Content of Bones of Two Adults Who 
Varied Widely in Their Exposure to 
Fluoride in Drinking Water 


Ash Basis 


Bone Specimen Dry, Fat-Free Basis 


(Subject) A B A B 


0.090 
0.139 
0.135 
0.177 
0.162 


0.771 
0.715 
0.914 
0.913 
0.941 


0.551 
0.512 
0.653 
0.550 
0.630 
0.011 
0.566 


0.062 
0.080 


Femur 
Fibula 
Calvarium 0.092 
Lumbar vertebra 0.077 
Rib 0.089 
Interver. cartilage 0.006 an 
Average * 0.079 0.137 0.872 


* Includes tissues not available from both subjects for direct 


comparison. 
A—Washington, D.C., resident—low exposure to fluoride in 


drinking water. 
B—Bartlett, Texas, resident—high exposure to fluoride in 


drinking water. 
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concerned with calcification. Accordingly, 
the quantities of ash, calcium, phosphorus, 
magnesium, and carbon dioxide were also 
determined. 

The results of the determinations of fluo- 
ride are shown in the Table. 

The only pronounced differences in the 
other constituents of the bones were found 
in the ash, calcium, and phosphorus, as 
determined in dry, fat-free samples. The 
average percentage of ash in the bones of 
Subject B was 64.91, as compared to 57.71 
in those of Subject A. The calcium of Sub- 
ject B was elevated to 24.16% as compared 
to 21.72%, and the phosphorus in the same 
sequence was 10.55% as compared to 9.74%. 
It seems evident that some increased calecifi- 
cation occurred in the skeletal tissues of 
Subject B in association with her relatively 
This is 
substantiated by earlier radiological find- 


high intake of fluoride in water. 


ings. On the ash basis, the two groups of 
tissues have a similar calcium and_ phos- 
phorus content. 

The histologic, x-ray, historical, and clin- 
ical data obtained prior to death from the 
examination of Subject B failed to reveal 
skeletal 
conditions of consequence to health or well- 


any abnormalities or systemic 
being, that could be attributed to the absorp- 
tion of fluoride, in spite of the fact that at 
autopsy the skeletal tissues showed a re- 
markably high fluoride content. 

It must be concluded in the light of this 
one case that human skeletal tissue may have 
a high degree of physiologic tolerance to the 
accumulation of skeletal fluoride. As much 
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EFFECTS OF THE ABSORPTION OF FLUORIDE 


as 0.5%-0.6% of fluoride in human skeletal 
tissues may not prove to be a physiologic 
hazard to the individual. Fluoride is a nor- 
mal constituent of sound healthy bone, as 
evidenced by the analysis of the bones of 
persons living in areas that do not provide 


McCann 


unusual opportunities for the absorption of 
fluoride. 

National Institute of Dental Research, National 
Institutes of Health, Public Health Service, United 


States Department of Health, Education, and Wel- 
fare. 
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The Effects of the Absorption of Fluoride 


VIII. The Fluoride Content of Calculi of the Urinary and Biliary Tracts 


|. ZIPKIN, Bethesda, Md. 


Summary of Report 


In connection with an extensive survey 
of the fluoride content of human skeletal 
tissues, it was of interest to determine the 
relation of water-borne fluoride (0.0-0.6 
ppm, and 2.6 ppm in the drinking water) 
to the concentration of fluoride in calculi of 
the urinary and biliary tracts. 

Thirty-three urinary and nine biliary tract 
calculi, obtained from individuals with veri- 
fied histories of exposure to fluoride in the 
drinking water, were analyzed for calcium, 
phosphorus, and fluoride. A pooled sample 
of human bile was also analyzed for fluo- 
ride. In addition, bones obtained from in- 
dividuals residing in areas in which the 
drinking water was low in fluoride (0.0-0.6 
ppm), and in Colorado Springs, Colo. (2.6 
ppm in drinking water), were analyzed for 
fluoride. The composite data are presented 
in the Table. 
~ ‘From ‘the National Institute of Dental Research, 
National Institutes of Health, Public Health Serv- 
ice. United States Department of Health, Educa- 
tion, and Welfare. 


The quantity of fluoride in the calculi of 
the urinary tracts of individuals residing 
in the low fluoride area varied from 0.02% 
to 0.67%, the mean being 0.25%. In the 
high fluoride area, the values ranged from 
0.03% to 1.11%, the mean value of 0.37% 
being insignificantly different from that of 
the samples from the low fluoride area. 
The ratio of the weight of calcium to that of 
phosphorus varied widely (3.3-45.7) and 
without relation to the fluoride concentra- 
tion. In addition, no relation was apparent 
between the calcium and fluoride concentra- 
tions. 

The mean concentration of fluoride was 
significantly higher in the calculi from the 
urinary tract than in the bones and inter- 
vertebral cartilage of individuals either 
from the low fluoride area (p <0.01) or 
from the high fluoride area (p <0.02). Al- 
though the concentration of fluoride in the 
calculi from the urinary tract showed no 
significant increment of increase with in- 
crease in the fluoride content of the drink- 
ing water, a four- to fivefold elevation of 


The Concentration * of Fat, Ash, and Fluoride in Calculi of the Urinary and Biliary 
Tracts and of the Bones of Individuals from Areas in Which the Concentrations 


of Fluoride in the Drinking Water Were Similar 


Fat (in %) 


Fluoride —0.0 —0.6 Ppm in Drinking Water 


10.741.5 (13) 
28.324.4 (10) 


Urinary Calculi 
Bone 


7.741.1 (15) 
88.4+5.0 (9) 
35.6+2.6 (25) 


Urinary Calculi 
Biliary Calculi 
Bone 


—- 


Ash (in %) 
Dry, Fat-Free Basis 


Fluoride (in % 


Low Fluoride in Water 


60.3+6.1 (13) 
38.0+3.7 (10) 


0.25 0.05 (16) 
0.04 +0.01 (10) 


68.143.1 (15) 
8.544.3 (9) 
34.842.1 (25) 


0.37 +0.08 (17) 
0.002+0.001 (9) 
0.18 +0.01 (25) 


* All values expressed as mean + standard error. Numbers in parentheses refer to numbers of samples. 
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EFFECTS OF THE ABSORPTION OF FLUORIDE 


the bone fluoride was obtained. This differ- 
ence may be attributed in part to growth 
and metabolic turnover in bone, whereas the 
calculi of the urinary and biliary tracts may 
be considered foreign concretions and hence, 
metabolically inert. 

Fluoride was absent or present in very 
low concentration (0.000%-0.006% ) in the 
calculi of the biliary tract. It is interesting 
to note that a composite sample of human 
bile obtained from individuals residing in 
Washington, D.C. (where the fluoride con- 
centration in drinking water is 1.0 ppm) 


Zipkin 


contained fluoride in the low concentration 
of 0.1 ppm. The low concentration of fluo- 
ride in the calculi from the biliary tract was 
thus in keeping with its low level in bile. 
With the exception of one sample, the cal- 
cium content of the calculi was very low 
(0.6%-4.3%), and this was probably a 
factor in their inability to incorporate ap- 
preciable amounts of fluoride. 

National Institute of Dental Research, National 


Institutes of Health, Public Health Service, United 
States Department of Health, Education, and Wel- 


tare, 
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Roentgenologic Findings in Fluoride Osteosclerosis 


Summary of a Report 


CLYDE A. STEVENSON, M.D., and A. RALPH WATSON, M.D., Spokane, Wash. 


This report represents a review of the 
findings of approximately 170,000  roent- 
genologic examinations of the spine and 
pelvis. The patients for this study came 
primarily from Texas and Oklahoma. In 
the Texas area there were over 270 com- 
munities which were supplied with water 
containing fluoride in concentrations of 0.7 
ppm or more, while in Oklahoma there were 
more than 50 such towns. 

A roentgenologic diagnosis of fluoride 
osteosclerosis was reported in the records 
of 23 of the patients. These patients pre- 
sented nothing in common except roent- 
genographic changes in their osseous system. 
All patients were given complete clinical 
examinations, including serological _ tests, 
determinations of the erythrocytic sedimen- 
tation rate, enumerations of the erythro- 
cytes, leukocytes and their various forms, 
measurements of hemoglobin and urea in 
the blood, and routine procedures of urinal- 
ysis. Because of their advanced age, most 
of the patients were subjected to electro- 
cardiographic investigations. Healed bone 
fractures were reported by four patients. 
Two of these had occurred during childhood 
and had healed promptly. One patient, 85 
years old, had fractured her right hip two 
years previously, and the other, aged 65, 
had sustained a similar fracture. 

The physicians who examined these pa- 
tients were unable to establish any relation- 
ship between the roentgenologic findings 
and the patient’s current disease processes 
or symptoms. Clinical examinations showed 
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no unusual incidence of anemia, arterioscle- 
rosis, arthritis, stiffness of the back, renal 
disease, or biliary calculi. 

The osteosclerotic changes were noted in 
the 23 patients in association with their 
prolonged use of drinking water containing 
fluoride in concentrations ranging from 4 
to 8 ppm. Each of these patients had lived 
his entire life in the area of his birth, in 
which the water used for drinking and 
cooking contained fluoride within the limits 
of concentration indicated. An attempt was 
made to grade the changes in the density of 
the bones from 1 to 4, Grade 1 being the 
minimum, and Grade 4 the maximum, of 
density. The calcifications of the pelvic 
ligaments were graded in a similar fashion. 
Fifteen of the twenty-three patients had 
some type of ligamentous calcification, the 
extent of which paralleled closely the degree 
of bone density. 

From these observations it may be con- 
cluded that the development of osteoscle- 
rosis in the patient whose drinking water 
over a period of many years contains fluo- 
ride in concentrations as high as 8 ppm 
results in little or no harm. No osteoscle- 
rosis due to fluoride is evident roentgeno- 
graphically in the person whose drinking 
water contains fluoride in concentrations of 
less than 4 ppm. Calcification of the sacro- 
spinous and sacrotuberous ligaments is a 
distinct aid in the roentgenographic diag- 
nosis of osteosclerosis due to fluoride. 

W. 407 Riverside Ave. 
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with Respect to Fluoride 
A Survey in Utah County, Utah 


RICHARD A. CALL, M.D., Provo, Utah 


The aim of this study was to seek addi- 
tional information on the changes in human 
tissues associated with the absorption of 
fluorides and to obtain chemical data relat- 
ing to the concentration of fluoride in the 
tissues of human subjects in Utah County, 
Utah. All of the cases were studied during 
the period dating from September, 1955, to 
August, 1957. 

The autopsy protocol employed follows 
that of a simple routine with no special or 
unusual procedures. When possible, autop- 
sies were conducted on fresh bodies, but 
some of the bodies had been injected arte- 
rially with embalming fluid (not subjected 
to further embalming by trocar), prior to 
the postmortem examination. Samples of 
embalming fluid were analyzed and found 
to contain no fluoride. 

Tissues were obtained for histologic 
study and chemical analysis from both men 
and women, 15 years of age or over, who 
had spent at least 10 years or more in Utah 
County. 

Complete autopsies, including examina- 
tion of the brain, numbered 27, while per- 
mission for removal of the brain was not 
granted in 14 instances. 

Postmortem x-ray films were obtained in 
13 of the 41 cases. None showed abnormal- 
ities attributable to fluorides. 

Table 1 shows the distribution of cases 
by sex and duration of residence in Utah 
County. 


From the laboratories of the Utah Valley Latter 
Day Saints Hospital, Provo, Utah, and the De- 
partment of Pathology, University of Utah Col- 
lege of Medicine. 


Summary of Histopathologic and Chemical Findings, 


TaBLe 1.—Distribution of Cases by Sex and 


Years 
Sex 30 20-29 <5 Sum 
Male 8 3 6 1 5 23 
Female 6 5 5 0 2 18 
Total 


Distribution in Percentage 


Male 34.80 813.00 26.10 4.30 21.80 100.00 
Female 33.33 27.78 27.78 0.00 100.00 
Total 24.15 19.51 2683 2.44 17.07 100.00 


Table 2 shows the major causes of death 
in percentages, in comparison with those 
recorded in a Colorado Springs survey and 
in an autopsy survey made in Utah in 1950 
and 1951. 

Table 3 shows the range of the concen- 
trations of fluoride in parts per million by 
weight, in various desiccated and fat-free 
organs and tissues. The minimum, maxi- 
mum, and mean concentrations in each bone 
and soft tissue analyzed are recorded. 


Taste 2—Mayjor Causes of Death, in Percentages 


Survey in 

Utah Survey in Survey in 
County, Colorado Utah, 
1955-1957 Springs 1950 1951 


Cardiovascular system 48.8 34.5 23.6 
Respiratory tract 29.3 59 6.6 
Digestive tract 98 6.2 4.2 
Liver 49 1.4 1.6 
Nervous system 24 1.8 5.6 
Urogenital tract 4.9 3.9 3.6 
New growth 24 28.8 14.9 
Accident 7.3 4.8 5.8 
Tuberculosis 2.4 4.9 2.2 
Leukemia 24 1.2 24 
Number of cases 41 728 1,720 
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A, M. A. ARCHIVES OF INDUSTRIAL HEALTH 


TABLE 3.—Range of Fluorine Levels Expressed in 
Per Million of Dry, Fat-Free Tissue 


Osseous Tissue Minimum Mean Maximum 
Calvarium 190 960 
Sternum 57 1370 
Rib 95 1190 
Vertebrae 8&7 1550 
Iliac crest 56 1165 


All osseous tissue 56 1550 
Soft tissue 


Brain 

Heart 
Thyroid 
Lung 

Liver 
Kidney 
Spleen 

All soft tissue 


Aorta 


Summary 


In summary, 41 cases were studied histo- 
logically for evidence of fluoride intoxica- 
tion and chemically for the quantities of 
fluoride distributed within certain of their 
tissues. These cases varied in age from 
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under 1 to 85 years and, in duration of 
exposure to fluoride, from under 1 to 73 
years. The levels of fluoride concentrations 
in the skeleton varied from 57 ppm in the 
newborn to 1,550 ppm in adults. The mean 
levels of concentration varied somewhat 
within and between the controls and ex- 
posed groups, but all of the values fell 
within the accepted normal range. The 
highest level was found in association with 
pyelonephritis of long standing, in sugges- 
tive consonance with the findings of previ- 
ous investigators that severe renal disease 
may impair the excretion of fluoride. 
There appeared to be a positive correla- 
tion between length of residence in Utah 
County and concentration of fluoride in 
bone. Little correlation, however, was ap- 
parent between age and concentration of 
fluoride in bone. No histologic abnormali- 
ties attributable to fluorides were recognized. 


Laboratories of the Utah Valley Latter Day 
Saints Hospital. 
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0.20 1.37 2.67 
0.40 1.37 3.53 
1.67 5.19 15.0 
0.40 3.42 8.47 
0.07 0.81 3.84 
0.64 3.22 10.0 
0.29 1.13 2.34 
0.07 2.36 15.0 
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Animals by Fluoride 


Slowly our efforts in research to deter- 
mine the toxicology of fluoride in animals 
are yielding pertinent data. Perhaps one 
factor that is least appreciated is the lag 
in time between the first evidence of the 
ingestion of toxic quantities of fluoride and 
frank signs of the disease. The lag is vari- 
able in extent and is dependent upon the 
daily dose of fluoride and the specific fluo- 
ride administered. At any given dosage im- 
posed, the time element reflects the degree 
of toxicity. 

In experimentally induced clinical fluo- 
ride intoxication, the less soluble fluorides, 
such as calcium fluoride and fluorapatite, 
are approximately half as toxic, mole for 
mole, as sodium fluoride. There appears to 
be a species difference in tolerance for the 
element. Further, the tolerance for fluoride 
in a given species is modified downward by 
factors of stress, such as infection, increased 
energy demands, shifts in certain dietary 
factors, and faulty nutrition. 

The best evidence for the partial expla- 
nation of the time period is that relating to 
cattle, although data obtained from other 
species of domestic animals also fit the pat- 
tern. It is apparent from the data on cattle 
that the soft tissues, with the exception of 
the kidney, do not retain greatly increased 
concentrations of fluoride. The latitude per- 
mitted appears to lie within a two to four- 
fold increase above the usual or “normal” 
levels. An increase of this or of greater 
magnitude, if sustained, quickly induces 
clinical intoxication. Further, it has been 
demonstrated that three physiologic mecha- 
nisms tend to protect the soft tissues against 
a significant rise in the concentration of 


From the Department of Biochemistry, Uni- 
versity of Wisconsin. 


The Significance of Time in Intoxication of Domestic 


PAUL H. PHILLIPS, M.D., and JOHN W. SUTTIE, Madison, Wis. 


fluoride. They are (1) excretion via the 
kidney; (2) prompt deposition in the skel- 
etal structures, and (3) finally, the volun- 
tary refusal by the animal of feeds 
contaminated with fluoride. The reports of 
analytical data indicate that, under most 
circumstances, the urinary excretion of fluo- 
ride via the kidney reaches its upper limits 
at 70-80 ppm, and it cannot be easily in- 
creased beyond these limits. The normal 
range of the concentration of fluoride in the 
urine of cattle is less than 10 ppm and in 
many areas less than 5. Animals that in- 
gest increased quantities of fluoride will ex- 
crete increased concentrations in the urine; 
intoxicated animals excrete above 30 ppm. 
The protection of the soft tissues against 
a rise in the concentration of fluoride, by 
means of skeletal deposition, proceeds rap- 
idly at first, but as the concentration in- 
creases the rate of deposition is retarded. 
The saturation point in cattle bones is 
reached when they contain 15,000 to 20,000 
ppm, in comparison with normal bone with 
500 ppm. The concentration associated 
with fluoride intoxication, as represented by 
the metacarpal or metatarsal bones, exceeds 
5,000 ppm, 3,000 to 5,000 ppm occupying 
the ma:ginal zone. “Flooding” the soft tis- 

toxic amounts of fluoride as the 
animal goes into the more advanced stage of 
intoxication causes a voluntary abstinence 
from food containing fluoride. In typical 
intoxication, the advanced case is accom- 
panied by symptoms associated with such 
starvation phenomena as anorexia, emacia- 
tion, and cachexia. 

Inhibition or retardation of either or both 
urinary excretion and skeletal deposition 
leads to increased concentrations of fluoride 
in the soft tissues. Hence, a reduction in 
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the rate of these mechanisms of soft tissue 
protection, to the point of insufficiency, pro- 
vides the basis for the development of fluo- 
ride intoxication. Clinical evidence is then 
readily obtained, and a diagnosis is possible. 
It is our opinion that the refusal of the 
animals to eat at this stage is the last mecha- 
nism of defense against further elevation 
of the fluoride in the soft 
tissue. in this advanced stage of 


concentration 
Animals 
intoxication will 
tion of the rate 
nontoxic levels. 


partially recover on reduc- 
of ingestion of fluoride to 


Evidence of Latency 


Shortt and co-workers ®7 recognized two 
distinct classes of effects from the ingestion 
of fluoride by who lived in the 
Nellore District of the Madras Presidency 
of India. The source of the fluoride was 
traced to water from shallow wells. Mottled 
teeth and other dental effects were noted in 
the children born and raised in the area. 
These authors reported their observations 
as follows: “ 


persons 


. there would 
an interval extending from 
about 25 to 30 years of age, 


appear to be 
childhood to 
during which 
few or no ill effects are exhibited.” At about 
age 30 years, abnormal and excessive cal- 
cification occurred in the periarticular tis- 
sues, tendinous insertions, and interosseous 
fasciae. This lag or latent period has been 
recognized by Wadhwani and De,’ by 
Mitchell et al.,* and by Peirce.*| The data 
reported by Linsman and McMurray ? sup- 
port the conclusion of Shortt et al., with 
respect to the element of time. 

Hobbs and co-workers! fed sodium fluo- 
ride to beef heifers to supply fluoride con- 
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TABLE 1.—Data of Tennessee Experiment Station 
Arranged to Show the Temporal Relationships 
of Fluoride Accumulation in the 
Bones of Cattle * 
Two Animals Per Group 


Av. Fluoride 
Content of 
Metacarpus 

(PPM) 


Total Fluoride 
in Ration 
(PPM) 


Av. Fluoride 
Content of Rib 
10 (PPM) 


Duration of 
Feeding 
(Days) 


1,300 
6,500 
11,150 


1,400 
10,500 
13,850 
15,750 
10,150 

9,400 

8,950 


* Hobbs et al.! 


centrations of 7, 107, 207, 307, 607, 907, 
and 1,207 ppm and found that the period 
of 18 days was sufficient to bring about 
their refusal to eat feed containing 300 or 
more parts of fluoride per million. The 
administration of the fluoride by capsule was 
necessary thereafter. If the degree of stor- 
age of fluoride is taken as the determining 
factor in the time of onset of intoxication, 
the facts emerge in the manner illustrated 
in Table 1, 

Roholm* administered fluoride to very 
young calves in concentrations (estimated ) 
ranging from 600 to 800 ppm and produced 
fluoride intoxication within 71 days. Sut- 
tie, Miller, and Phillips * fed graded levels 
of sodium fluoride to dairy cattle and deter- 
mined the concentration of fluoride in the 
ribs after biopsies and later in the bones 
of the leg. Their data indicate a “lag pe- 
riod” and show the relationship between 
time and dose in the development of intoxi- 
cation following the finding of fluoride. 


Tap_e 2—Time-Dose Relationships of Dietary Fluvride and Bone Deposition 


(Wisconsin Experin 


Fluoride Fluoride 
Added to Diet Content of Rib 
(PPM) (PPM) 


Duration 
of Feeding 
(Months) 


Identification 
of Cow 


400 
1,700 
2,200 
2,200 


2,200 


24 


Fluoride 
Content of Rib 
(PPM) 


Duration 
of Feeding 
(Months) 


Fluoride 
Content of Rib 
(PPM) 


Duration 
of Feeding 
(Months) 


63 


63 
63 
63 


Vol. 21, Apr., 1960 


7 m 
207 423 
307 11,550 424 
ee 607 7,000 130 
24 907 5,500 88 
1,207 4,950 60 
if 
Station Project 809—Cattle) 
2 0 = ~ 590 = 
6 20 9 3,280 
12 30 9 4,600 
15 40 9 4,440 37 5,450 
19 50 -- 4,280 19 
24 50+Ca 9 4,550 37 
52/ 344 
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TABLE 3.—Average Concentration of Fluoride in 
Bones After a Period of Sixty-Three to Sixty- 
Six Months of Feeding (Wisconsin 
Experimental Station Project 


809—Cattle) 
Fluoride 
Fluoride Fluoride Content of Fluoride 
Added to Content of Dry-Fat-Free Content 
Diet Metacarpus Metacarpus of Rib 12 
Lot (PPM) (PPM) (PPM) (PPM) 
1 0 645 522 77 
2 20 2,580 2,810 4,000 
3 30 4,030 3,870 5,380 
4 40 4,900 4,640 5,770 
5 50 5,710 5,690 7,990 


bo 


Representative data are given in Tables 
and 3. 

The data presented demonstrate clearly 
that the primary factors in fluoride intoxi- 
cation in cattle are dosage and time. In 
varying degrees, similar relationships in 
other species of animals are supported by 
data taken from reports in the literature. 
Hence, the duration of exposure becomes a 
matter of importance in the production of 
intoxication due to an elevated intake of 
fluoride. The lower the dose the longer 
is the time, and, conversely, the higher the 
dose the shorter the time required to induce 
intoxication, 

In establishing these facts, the use of do- 
mestic animals in experimental work has 
yielded more extensive and more conclusive 
evidence as to both tolerance and toxic ef- 
fects than have the observations on man. 
It is firmly established that fluoride accumu- 
lates in the hones of the skeleton and in the 
teeth. This physiologic fact explains the 
older concept which leads to the designation 
This 
concept is supported and confirmed by re- 
cent observations on experimentally induced 


of fluoride as a “cumulative poison.” 


fluoride intoxication in experimental ani- 
mals. 


Phillips—Suttie 


TIME SIGNIFICANCE IN FLUORIDE INTOXICATION 


Summary 


A considerable body of evidence indi- 
cates that there is a time interval between 
the initiation of a significant increase in 
the ingestion of fluoride by domestic ani- 
mals and the onset of intoxication by fluo- 
ride. This interval has been aptly referred 
to as the “lag” or latent period in the toxic 
syndrome. Physiologic means of delaying 
the toxic action of fluoride during the latent 
period are represented by the increased uri- 
nary excretion of fluoride, by the relatively 
noninjurious deposition in bones, and, in 
the advanced stages of the disease, by the 
sharply curtailed appetite of the animals. 


Department of Biochemistry, University of 


Wisconsin. 
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The Chemistry, Histology, and Roentgenology of the 
Teeth and Bones of Large Animals 


Changes Following Prolonged Feeding of Fluoride at Various Concentrations 


J. LE GRANDE SHUPE, D.V.M., Logan, Utah 


Six veterinarians, representing different 
institutions, classified more than 50,000 ani- 
mals (cattle and sheep) according to the 
standard classification indicated in the Table. 
It became evident that molar teeth were of 
importance in evaluating fluorosis, but that 
examination of the area was difficult. Molar 
wear manifested itself later than 


incisor 
From the Utah State Agricultural College. 


Normal Condition 


* Teeth score: 0-1 

F in feed: 5-20 ppm 

F in bone: 100-1,000 ppm 
F in urine: up to 10 ppm 


stress factors. 


Appears in teeth that were 
forming during ingestion of 
fluoride (animals under 
years) 


Classification of Effects of Fluoride on Dairy Cattle 
Chronic Fluorosis 


Condition produced by above-norma! in- 
take of fluoride. Characterized by slow 
accumulative process, dependent upon 
age at ingestion, time of ingestion, 
amount of ingestion, level of nutrition, 


damage, and there were greater variations. 
The greatest amount of wear occurred on 
the second premolar and second and third 
molars. It was important not to confuse a 
black 


monly on the surface of teeth from feed 


discoloration (which is seen com- 


stain) with the stain due to fluoride, which 
cannot be scraped from the surface of teeth. 


Acute Fluoride Poisoning 


F in feed: 250-1,500 ppm 

Characterized by rapid onset, loss of 
appetite, concentration of fluoride in 
urine, may have diarrhea, loss of body 
weight, loss in milk production, lame- 
ness, weakness, or even death. 


Systemic 


Interference with normal body processes 


| 


Teeth score: 2 


F tn feed: 20-40 ppm 

F in bone: 1,376-3,775 ppm 
F in urine: 5-15 ppm 
Effect: Nondamaging 


Teeth score: 4 


F in feed: 40-100 ppm 

F in bone: 3,025-6,100 ppm 
F in urine: 10-25 ppm 
Effect: Damaged 


Teeth score: 3 


F in feed: 30-50 ppm 

F in bone: 2,375-3,805 ppm 
F in urine: 10-20 ppm 
Effect: Questionable 


| 
Teeth score: 5 


F in feed: 60-250 ppm 


F in bone: 4,420-15,000 ppm 


F in urine: 15-100 ppm 
Effect: Damaged 


If molar wear advanced, may 
be milk or body weight loss 


Borderline 


F in feed: 40-60 ppm 

F in bone: under 5,000 ppm 

F in urine: 10-25 ppm 

May be slight bilateral 
exotosis 


Definite 


F in feed: 75-250 ppm 

F in bone: 4,000-15,000 ppm 

F in urine: 25-100 ppm 
May be: 

Diminished appetite 

Loss of milk production 

Loss of body weight 

Stiffness, lameness 

Marked bilateral exostosis 


* Teeth score: O-normal, 1-questionable, 2-slight, 3-mild, 4-marked, 5-excessive. 
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TEETH AND BONES OF LARGE ANIMALS 


Histopathological changes were not found 
to parallel the chemical uptake of fluoride 
by the bone. Histological examination did, 
however, provide a better understanding of 
the changes in the bone that were produced 
by the absorption of fluoride. The rapid 
and progressive resorption of bone resulted 
in the rapid production of new bone, start- 
ing at the periosteal surface of the shaft 
of the long bones. Some areas of compact 
bone show increased numbers and closer 
concentration of haversian canals, sugges- 
tive of new bone formation and _ bone 
reconstruction. Definite microscopic abnor- 
malities were observed only in those bones 
that contained as much as, or more than, 
4,000 parts of fluoride per million. 

Roentgenologically, bone changes were 
seen in animals that had consumed abnor- 
mally large amounts of fluoride over long 
periods of time. The abnormalities were 
characterized by an increased density or 
apparent abnormal porosity of bone, perios- 
teal feathering and thickening, increased 
trabeculation, thickening of the compact 
bone and narrowing of the marrow cavity. 
Abnormal porosity of bone is more marked 
subperiosteally. 


Conclusions 


The fluoride ion is highly active and can 
cause definite damage if consumed in suffi- 
ciently large amounts over a sufficient pe- 
riod of time. 

The most sensitive biological reaction in 
the body of cattle to the absorption of fluo- 
ride occurs in the teeth. 

Dental fluorosis is an excellent clinical 
sign in the diagnosis of fluorosis in cattle. 

Some of the secondary symptoms of 
fluorosis in cattle are symptomatic of other 
maladies. 

Definite radiological changes have been 
observed in bone of cattle that contains 
4,000 parts of fluoride per million. 

Histopathological changes have been ob- 
served in bone of cattle that contains more 
than 4,000 parts of fluoride per million. 

The interpretation of changes in the soft 
tissues of cattle is made more difficult by 
their frequent association with conditions 
unrelated to fluoride intoxication. The quan- 
tities of sodium fluoride that were adminis- 
tered produced no histopathological changes 
in the soft tissues. 


Utah State Agricultural College. 
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Investigation of Certain Hepatic Functions of Dairy 


Animals 


Following Prolonged Ingestion of Fluorides 


J. LE GRANDE SHUPE, D.V.M., Logan, Utah; NICHOLAS C. LEONE, M.D., and 
ELIZABETH G. FRAME, Ph.D., Bethesda, Md., DELBERT A. GREENWOOD, Ph.D., and 


M. L. MINER, D.V.M. Logan, Utah 


Three tests (serum bilirubin concentra- 
tion, sulfobromophthalein retention and se- 
rum thymol turbidity) were applied to the 
study of the hepatic function of cows, be- 
fore and after prolonged ingestion of fluo- 
ride, The functioning of the liver of cattle 
has been investigated rarely, and little in- 
formation concerning the normal 
findings. The purpose of these observations 
was to establish normal values for cattle, 


exists 


and also to determine whether prolonged, 
continued ingestion of fluoride might alter 
such normal values. 

Bilirubin determinations were made be- 
cause it was felt that deviations from nor- 
mal findings would reflect damage to the 
parenchymal cells of the liver, or impair- 
ment of biliary flow, or hemolysis, or 
destruction of hemoglobin. The sulfobro- 
mophthalein test was expected to reveal 
impaired blood flow in the liver, decreased 
mass of functioning liver cells, or damage 
to liver cells resulting in their inability to 
transport dye into the bile. The nonspecific 
thymol turbidity test could be expected to 
indicate any general hepatic dysfunction. 
The cephalin cholesterol flocculation test 
was not employed because it was found that 
serum from the normal cow gives a 4+ 
result. 


In this investigation the animals under 
observation consisted of 8 cows to which 
fluoride was being administered, and of 11 
which served as controls. Fluoride was 


From the Utah State University, Logan, Utah, 
and the National Institutes of Health, Bethesda, 


Md. 
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TABLE 1.—Bilirubin in Blood Serum 


Fluoride Animals 

(Utah) 

Fluoride, 
Ppm 


Control Animals 
(Beltsville) 
Animal 
Number 


Animal 


Number Mg. % 


given in four levels of concentration in the 
diet, namely, 10, 25, 50, and 100 ppm, and 
two animals were fed at each level. Another 
animal that had been subjected to the in- 
gestion of fluoride at a level greatly in ex- 
cess of 100 ppm was also included in the 
observations. 

The results of the liver function tests in 
both the control and the experimental ani- 

TasB_e 2.—Thymol Turbidity in Blood Serum 


Fluoride Animals Control Animals 


Animal 
Number 


Fluoride, 
Ppm 


Animal 
Number Units Units 


| 
i 
bd 
t 
| | 
| 
UE 
% 
4 2 10 0.0 910 0.1 a 
34 26 10 0.1 836 <0.1 | 
3 25 0.3 612 <0.1 
30 25 0.2 831 <0.1 
1 50 <0.1 1046 0.1 
am 5 50 <0.1 1039 <0.1 
18 100 <0.1 1012 <0.1 
21 100 <0.1 690 <0.1 
1029 0.1 
857 <0.1 
F2 10 910 
F26 10 836 <1 
AD 
“a F3 25 612 <1 
a F30 25 831 <1 
FI 50 1046 0 
F5 50 1039 
FI8 100 1012 <1 
F21 100 690 <1 
"85 
857 <1 


TABLE 3.—Sulfobromophthalein Clearance 


Control Animals 


Animal 
Number %10 Min. %15 Min. % 30 Min. % 45 Min. 


910 23 ll 1 
836 22 12 1 
1 
1 


Mean 16.4 8.0 2.1 11 


Standard 
Deviation 9.5 4.2 0.8 0.3 


mals are shown in Tables 1, 2, 3, and 4. 
The animal that had been given fluoride in 
concentrations above 100 ppm _ retained 
sulfobromophthalein to the extent of 36%, 
22%, 4%, and 1%, respectively, after 10, 
15, 30, and 45 minutes. Although the per- 
centages retained after 10 and 15 minutes 
are higher than those of any other animal, 
the significance of this finding in the one 
animal is indeterminate. 

Although the tests that are used com- 
monly to detect liver disorders in man have 
rarely been applied to large animals, these 
results tend to indicate that the ingestion by 
cattle of diets containing fluoride in concen- 
trations up to 100 ppm for as long as 5.5 
years is without any gross effect on liver 
function. Since the extent of the retention 
of sulfobromophthalein is considered to be 


Shupe et al. 


EFFECTS OF THE ABSORPTION OF FLUORINE 


Standard 


TaB_e 4.—Sulfobromophthalein Clearance 


Fluoride Animals 


or 


Animal Fluoride, % % % 
Number Ppm 10 Min. 15 Min. 30 Min. 45 Min. 


F2 10 13 7 2 1 
F26 10 17 9 - 2 
F3 25 30 16 4 2 


Mean 


Deviation 7.6 4.2 0.9 0.5 


a sensitive indicator of impaired liver func- 
tion in certain other species of animals, 
it was felt that any differénces in the re- 
sponse to this test on the part of control 
and experimental animals should be noted. 
No such differences were found. 

The rate of removal of sulfobromo- 
phthalein from the blood of cows appears 
to be similar to that observed in man rather 
than similar to the faster rate that is found 
in dogs and rabbits. 

In the case of the thymol turbidity test, 
it is known that the excretion of the dye is 
a less sensitive index of liver injury in the 
dog than it is in man. Consequently, at this 
time, we do not know the significance of 
this test, as applied to cattle. However, the 
administration of fluoride did not in any 
way affect the serum thymol turbidity. 


Utah State University. 
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3 1046 32 13 3 2 F30 25 30 13 3 2 A 
1039 18 6 2 1 Fi 50 13 5 2 1 hes 
16 5 3 1 F5 50 27 13 3 1 

‘ 1012 28 4 3 1 F18 100 20 10 2 1 ig 
875 9 4 1 1 F2i 100 30 17 4 2 1 
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Notes on the Effects of Fluoride Deposition on Body 


Tissues 


HAROLD C. HODGE, Ph.D., Rochester, N.Y. 


Sources of Fluoride 


The sources of fluoride may be grouped 
as follows: 

Inorganic_—(a) Soluble, e.g., NaF, HF; 
(b) insoluble, e.g., rock phosphate, cryolite; 
(c) inert, eg., KBF4. 

All of these compounds are more or less 
ready sources of the fluoride ion (depend- 
ing on their solubilities). When absorbed 
and transported in body fluids, only the fluo- 
ride ion is important. The stability of the 
“inert” compound, BF4, is so great that no 
fluoride is released in the body. 

Organic.—(a) Fluoroacetates or  sub- 
stances metabolized in the body to fluoro- 
acetate. This “delayed convulsant” occurs 
naturally in certain plants native to Africa, 
is intensely toxic, and blocks the tricar- 
boxylic metabolic cycle when converted in 
vivo into fluorocitrate. 

(b) Fluorophosphates, e.g., DFP and 
Sarin, “nerve gases,” are supertoxic com- 
pounds in which F is incidental. The toxic 
action involves the phosphorylation of an 
enzyme, cholinesterase. 

(c) Fluorocarbons, e.g., teflon. 
Many compounds of low toxicity and, occa- 
sionally, other highly toxic molecules have 
been prepared, e.g., perfluoroisobutylene. 


freons, 


Routes of Entrance 


The important routes by which fluorides 
enter the body are as follows: 

Ingestion.—By swallowing dust, by drink- 
ing water, by eating vegetation containing 
~ From the School of Medicine and Dentistry, 
University of Rochester. 

This paper is based on work performed under 
contract with the United States Atomic Energy 
Commission at the University of Rochester Atomic 
Energy Project. 
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it, fluoride is ingested. From the gastroin- 
testinal tract, soluble fluorides are absorbed 
and distributed more or less like chlorides. 

Inhalation.—Gases, vapors and_particu- 
lates, when inhaled, are reported to be nearly 
equally efficient as sources of fluoride. The 
rates of the urinary excretion of F are com- 
parable following the inhalation of mixed 
HF and SiF,y and following respiratory 
exposure to rock phosphate dust. It would 
seem that the small size of the particles of 
the relatively insoluble rock phosphate must 
account for the availability of F. 

Skin.—HF readily penetrates skin. 
Houston Baker, when at Corning Glass 
Company, recommended the use of a solu- 
tion of boric acid (1 part) and sodium 
tetraborate (1 part) in 22 parts of water, 
as an effective immediate antidote to pre- 
vent HF burns. 


Fluoride Activity 

How does fluoride act? As a function of 
concentration or amount? As a function of 
time or duration of exposure? 

In the report of the New Zealand Com- 
mission on Water Fluoridation, the occur- 
rence of F in water is classed as (1) 
deficient, (2) nutrient, (3) toxic. Amounts 
in the drinking water less than 1 ppm are 
deficient. At 1 ppm, F acts as a nutrient. 
At levels above 2 ppm, a variety of effects 
are exhibited, of which the nature and se- 
verity are dictated by the concentration and 
the length of exposure. 

Certain forms of vegetation are excep- 
tionally susceptible to fluoride; toxic effects 
have been observed when atmospheric con- 
centrations exceed about 2 parts per billion. 

The most delicate F effect in man is the 
important and beneficial reduction in dental 
caries. 
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EFFECTS OF THE ABSORPTION 


A tabulation of fluoride effects, opposite 
the effectual amounts or concentrations of F, 
is presented. 

2 ppb (air) 

1 ppm (water) 
2 ppm (water) 


Injury of certain vegetation 

Reduction in dental caries 

Mottled enamel (first 8 
years of life) 

5 mg/L. (urine) No osteosclerosis 

8 ppm (water) 10% incidence of osteo- 
sclerosis 

20-80 mg/day (in- Crippling fluorosis (10-20 

gested) years) 

>50 ppm (water) Thyroid changes; structure, 

function 

100 ppm (water) Growth retardation 
>125 ppm (water) Kidney changes 

2.5-5 gm. (ingested) Lethal single dose 

Note that mottled enamel, in increasing 
frequency and severity, occurs when water 
is drunk containing 2 to 8 or more parts 
per million, but only during the first eight 
years of life, ie, when the tooth enamel 
is forming prior to eruption of the teeth. 

It was stated by a participant in the sym- 
posium of 3 years ago that osteosclerosis 
had not been found to develop when the 
conditions of individual exposure to fluo- 
ride, even for periods of 10 years or longer, 
were such that the individual did not ex- 
crete over 5 mg. of fluoride per liter of 
urine. This figure corresponds well to the 
low (about 10%) incidence of osteosclero- 
sis in residents of Bartlett, Texas, who 
drank water containing 8 parts of fluoride 
per million. 

Crippling fluorosis, a rarely described 
entity, may follow exposure of 10 to 20 
years’ duration when 20 to 80 mg. or more 
of fluoride are taken into the body daily. 

The thyroid appears to be the most sensi- 
tive organ to fluoride-induced change. Al- 
terations in structure and function have been 
described when the food or the drinking 
water contained fluoride in excess of 50 
parts per million. More work is needed to 
identify the dose-effect levels. 

Retardation of growth has been produced 
in many species of animals in feeding ex- 
periments lasting, in various cases, from 
days to four or five years, when the food 
ration or the drinking water contained fluo- 
ride in a concentration in excess of 100 ppm. 


Hodge 


OF FLUORIDE 


Kidney damage is most easily induced in 
the columnar epithelium of the convoluted 
tubules, and changes in kidney function fol- 
low the administration of diets or drinking 
water containing more than 125 parts of 
fluoride per million (the effective level has 
not been accurately located). 

The lethal single dose of fluoride lies in 
the range of 2.5 to 5 gm. of F (5 to 10 gm. 
of sodium fluoride). 


Unanswered Questions 


Using the bone effects of fluorides as an 
example, some questions unanswered and 
important are posed: 

1. When F intake is such that less than 
5 mg/liter of urine is excreted, osteosclero- 
sis is not found in American industrial 
workers. In contrast, Pandit reports that 
in South India 32% of persons who drink 
water containing 2.5-5 ppm develop osteo- 
sclerosis. Perhaps this anomaly will be re- 
solved when the total intake (or excretion) 
of F is known, 

2. From the analyses of the bones of 
cattle and from the available data on man, 
it appears plausible that osteosclerosis will 
develop when the fluoride content of the 
bone is about 4,000 ppm. What this critical 
concentration is, and how it varies with age, 
nutritional status, and other factors, needs 
to be established. 

3. What are the conditions associated with 
steady states of balanced fluoride deposition 
and removal from the skeleton? How do 
the rates of deposition depend on intake, 
and how does this relation vary with the 
age of the individual and the duration of 
his exposure to fluoride? 

4. What is the mechanism of the induc- 
tion of osteosclerosis? It is likely that the 
fluoride effect is mediated through the modi- 
fication of enzyme reactions. If so, what 
enzyme is involved? Why and how do 
exostoses develop? Does the fluoride affect 
the collagen, the chondroitin sulfate, the 
cellular energy processes (ATP produc- 
tion), the nature of the first mineral de- 
posited, the calcification template? Is 
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osteoblastic activity increased, or osteo- 
clastic activity depressed, or both? How 
and why do ligaments calcify? Why are the 
lumbar vertebrae and the pelvis the sites 
of the earliest detectable changes? How and 
why are the ameloblasts affected so that an 
interprismatic substance of faulty character 
is formed in the terminal stage of enamel 
formation? How is the beneficial reduction 
in the incidence of dental caries brought 
about ? 

Arthritic bone—even the newly produced 
hypertrophic processes 
concentrations of fluoride. 


contains normal 
Dr. Stevenson 


found a higher tendency for the develop- 
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ment of hypertrophic changes in the spines 
of persons on low intake of fluoride than 
those with high consumption of fluoride in 
Bartlett (8 ppm) and Cameron (0.4 ppm), 
Texas. Are there beneficial effects on skele- 
tal health from an optimal absorption of 
fluoride ? 

Questions could be raised about many 
other effects of fluoride. No less important 
is the demonstration that certain effects im- 
puted to small amounts (1 ppm) are, be- 
yond reasonable doubt, not effects induced 
by fluoride. 


School of Medicine and Dentistry, University of 
Rochester. 
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Abstracts from Current Literature 


The following abstracts are taken very largely from the best of the abstracting services 
in this general field—Bulletin of Hygiene (London), Industrial Hygiene Digest (Pittsburgh), 
Public Health Engineering Abstracts (Washington, D.C.)., and Air Pollution Control Association 
Abstracts (Pittsburgh). Except for the minor changes necessary to adapt them to the topog- 
raphy of the Arcutives, these abstracts are published exactly as they are received from the 
abstracting services, and neither the Editorial Board of the ARCHIVES nor the manuscript editing 
section of the American Medical Association can assume responsibility for their editorial style. 
In addition, a few abstracts prepared by experienced abstracters not associated with these 
services are included. 

The Editorial Board will warmly welcome abstracts submitted by interested readers and 
will publish any that are deemed worthy of publication. 


General 


THE AGGLOMERATION OF Sotip Agrosot Partictes. H. F. JoHNstone, Technical Report No. 
16, Engineering Experiment Station, University of Illinois, USAEC Contract No. 
AT(11-1)276, Report No. COO-1018, March 1, 1959. 

When two or more solid aerosol particles adhere due to coagulation, the composite particle 
formed has different geometric form and may enclose an indefinite amount of void space. The 
particle density is less and the effective drag diameter is greater when compared to the individual 
particles. This report contains results of Millikan cell measurements of effective diameter, 
porosity, and uniformity of aerosol agglomerates, compared to electron photomicrographs 
for 11 different particle materials. Results are correlated by relationships between CpD? (pro- 
portional to terminal settling velocity) and agglomerate mass. 

Although no clear relationships were found between properties of the particle material and 
agglomerates, some general conclusions are suggested. When the agglomerate was composed 
of primary particles of uniform size and shape, the void space was minimal and the effective 
density of the agglomerate was very close to that of the primary particles. In this case, the 
terminal settling velocity is proportional to the two-thirds power of the mass of the agglomer- 
ate. When primary particles are not uniform in size and shape there are wide variations in 
the density of the agglomerates. 

C. E. 
Boston 
Physiology and Nutrition 


THE MECHANICAL PROPERTIES OF THE LUNG IN 
LeaTHart, Brit. J. Indust. Med. 16:153, 1959. 


To assess changes in the mechanical properties of the lungs in pneumoconiosis, the “elast- 
ance” (coefficient of elastic resistance, the reciprocal of compliance) of the lung and resistance 
of the airways were measured by the method of Mead and Whittenberger (1953) in 97 coal 
miners and 17 men who had never worked underground. Ages ranged from 24 to 57. The 
work done on the lung was measured in 66 of these subjects, and the maximum voluntary 
ventilation (M.V.V.) was measured in all. The subjects were obtained by random selection 
trom hospital outpatients and by random selection from a radiological survey of over 5,000 
coal-miners. The M.V.V. was reduced in coal-miners with progressive massive fibrosis 
(P.M.F.) and in those without pneumoconiosis but was not significantly reduced in simple 
pneumoconiosis. Elastance of the lung was unaltered in young miners but was slightly, and 
significantly, increased in all elderly face-workers whatever the radiological category. This 
change appeared to be due to long years of work underground rather than to the radiological 
abnormality of pneumoconiosis. This slight change in the pulmonary elastance cannot be the 
cause of the reduction in M.V.V., since the two are unrelated. Inspiratory resistance was 
normal in all coal-miners, suggesting that pneumoconiosis is not associated with any fixed 
distortion of the airways. The nonelastic work of breathing, however, was frequently above 
normal, and this suggests that bronchial obstruction develops rather commonly during expiration. 


PNEUMOCONIOSIS OF CoAL-MrINeRs. G. L. 
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This change appears to be the cause of reduction of M.V.V. in the majority of cases, as a 
negative correlation between M.V.V. and nonelastic work was established. Mean nonelastic 
work was not, however, unduly high in those radiological groups in which a significant re- 
duction of M.V.V. was recorded. It is suggested that this discrepancy may be due to excessive 
frictional resistance in the chest wall of miners with P.M.F. and those with no radiological ab- 
normality. The findings are consistent with the hypothesis that emphysema is abnormally com- 
mon in elderly coal-miners and that it rather than pneumoconiosis is the cause of their reduced 
ventilatory ability. 
AuTHOR’S SUMMARY 


Occupational Diseases and Hazards 


Tue Toxic HaAzarp AssociATeD WITH ContTINUoUS-FLOW HEAtT-VOLATILIZED INSECTICIDAL 
AND AcARICIDAL Arrosots. A. H. Baker, G. F. H. Wuirtney, and A. N. Worpen, Lab. 
Practice 8:3-10 (Jan.) 1959. 

“Small mammals, birds and laboratory workers were exposed to the output of continuously 
operated pesticide vaporizers volatilizing aldrin or azoxybenzene or one of three dose levels 
of a mixture of lindane with D.D.T. Exposures lasted for periods varying between 178 and 
386 days. The toxicity to house flies of residual deposits produced in the experimental rooms 
was tested and chemical analysis of affected animals was carried out. A direct relationship 
was found between dose level and insect response to surface deposits. Horizontal plates ac- 
quired a more effective deposit than vertical ones. Mouse fur was practically free from 
deposited lindane but the feathers of budgerigars readily accumulated a considerable amount. 
Output characteristics of the pesticides are discussed. 

“Budgerigars were unable to survive at the highest dose of the lindane/D.D.T. mixture 
which had a mean value of 0.754 g.d.t. (g./day/1,000 cu.ft.). At the lower dose levels of the 
mixture (0.531 and 0.224 g.dt.) and at doses of 0.500 g.d.t. of aldrin and 0.429 g.d.t. of 
azoxybenzene no deleterious effects were observed. In addition to the birds and mice other 
animals exposed to one or more of the treatments were: rats, dogs, guinea pigs, golden hamsters 
and human subjects; in no case did they suffer any detectable harm.” 

Butt. Hye. 


Siperosis: AppITIONAL OsseRVATIONS Over A Periop oF EIGHT YEARS ON S1xty-NINE 
Founpry CLEANING Room Emptoyers. L. E. HAMutn, J. Occup. Med. 1:79-93 (Feb.) 
1959. 

Results of follow-up clinical and roentgenological studies on 69 foundry cleaning-room 
employees originally investigated in 1949 are presented after a period of 8 years’ further 
observation. Allowing for 5 deaths from causes unrelated to occupation and 5 terminations of 
employment, 85.5% of the workmen in this group are living and 69.5% are actively employed, 
the majority at their regular jobs of grinding castings. No progression of the nodular shadows 
previously noted is apparent in serial chest roentgenograms of these workers, despite the fact 
that at least half of them have continued to work under fairly high atmospheric concentrations 
of cleaning-room dust over a long period of time. No adequate reason has been demonstrated 
to alter the conclusion reached in the author’s original study that the nodular patterns observed 
in these employees’ chest roentgenograms represent mainly siderosis rather than silicosis. The 
présent study again shows the necessity for adequate physical examinations, including detailed 
occupational histories and knowledge of atmospheric concentrations of harmful dust, before 
making a diagnosis of specific pneumoconiosis. 

AUTHOR’S SUMMARY 
Inpbust. Hye. Dic. 


Two Cases or HypraAziIne HyprAte DerMATITIS WirHouT SysTEMIC INTOXICATION. DaAr- 
RELL M. Evans, Brit. J. Indust. Med. 16:126, 1959. 


Two patients exposed to hydrazine hydrate suffered contact dermatitis on the fingers of 
both hands but remained free from systemic intoxication. The case histories are given, and 
a simple test is described for the detection of hydrazine both on the skin and in the atmosphere. 

AUTHOR'S SUMMARY 
PULMONARY Frprosis IN AN ALUMINUM WorKER. JOHN MITCHELL, Brit. J. Indust. Med. 
16 :123, 1959. 

Aluminum dust has never been shown to be harmful to man in Great Britain. This paper 
reports a fatal case of progressive pulmonary fibrosis in a young man occupationally exposed 
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to a heavy concentration of fine aluminum dust. Clinically, radiologically, and pathologically 
this case was indistinguishable from cases of aluminum fibrosis of the lung described by 
Shaver in Canada. 

AUTHOR'S SUMMARY 


HEALTH PROBLEMS OF Epoxy ResINs AND AMINE-CurING AceNts. L. B. Bourne, F. J. M. 
Miner, and K. B. ALBERMAN, Brit. J. Indust. Med. 16:81, 1959. 


Epoxy resins were first introduced about 10 years ago. Toxic effects, particularly dermatitis, 
have been frequently described. An investigation into the possible causes of pathological sequelae 
following the use of epoxy resin/amine mixtures has been undertaken. The cause of most 
cases of dermatitis and sensitization appears to be uncombined amine which is present in recent 
mixtures and persists in hardened resin for long periods. The results of experiments with two 
of the most commonly used resin/amine mixtures confirm this. Cold-cured resins are more 
dangerous and remain so even when hardened. A simple theory is suggested for the mechanism 
of the reaction between epoxy resins, amines, and biological systems. This theory leads 
logically to the handling precautions outlined. 

AUTHORS’ SUMMARY 


Industrial Toxicology 


THe ToxicoLocy or THE Boranes. G. Rousu, J. Occup. Med. 1:46-52 (Jan.) 1959. 

The first cases of boron hydride poisoning were reported in 1951, and since that time great 
effort has been made to elucidate the toxicology of the boranes. Extensive animal experimen- 
tation on some of the boranes as well as limited observations of their effects upon human 
beings have been published. The relative toxicities of these compounds can be judged by 
comparing the acute toxicities for experimental animals. This information is summarized in 
the form of a table. The chemical properties and general toxicity of the boranes are discussed 
as well as the treatment and the protection of the workers. Borane cannot be detected as 
such in the body, but blood and urine boron levels may be of value when sufficient data are 
available to serve as a baseline. At present there is no means available to evaluate atmospheric 
concentrations of the boranes. Experience up to the present time is based on certain limited 
circumstances. When an overexposure occurs, the method of entry of the hydride into the 
body cannot be determined and therefore protective measures cannot be instituted intelligently. 
In addition, an atmospheric monitor is needed to measure the concentrations to which workers 
are being exposed, and the concentration they can tolerate without effect. Although symptomatic 
treatment has thus far been successful, this may not always be the case in the future. A 
system of rational treatment is needed, and this can be developed only when the mechanism 
of action of these compounds is known. 

Inpust. Hye. Dic. 


A Fottow-Up Stupy or Men Exposep to CapMiuM Oxipe Fume. J. A. Bonnett, G. 
KAZANTzIs, and E. Kine, Brit. J. Indust. Med. 16:135, 1959. 

The results of a follow-up study of 100 men first examined in 1953 after exposure to 
cadmium oxide fume are presented and discussed. 

In 1953, there were 19 cases of chronic cadmium poisoning among these men. Twenty-four 
new cases are now described. The first signs of chronic cadmium poisoning could be seen after 
a latent interval after exposure had ended. Respiratory function tests showed a greater de- 
terioration in performance with increase in age in the exposed groups compared with the control 
group. The results in individual cases of clinical and radiological examination and of the 
respiratory function tests showed a deterioration in the condition of those men with emphysema 
in the original survey and took place despite the fact that the majority of the men with chronic 
cadmium poisoning were not further exposed to cadmium after 1953. Eighteen of the twenty- 
four new cases had proteinuria only. 

The evidence that chronic cadmium poisoning is associated with renal damage is discussed. 

AUTHORS’ SUMMARY 
THE CHEMOTHERAPY OF POISONING BY ORGANOPHOSPHATE ANTICHOLINESTERASES. D. R. 
Davies and A. L. Green, Brit. J. Indust. Med. 16:128, 1959. 


Organophosphates are lethal because they inactivate cholinesterase due to phosphorylation 
of the enzyme’s active center. Consequently two rational lines of treatment are (a) to find 
some compound which could be phosphorylated as rapidly as the enzyme and which, if introduced 
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into the body, would protect the enzyme from inhibition by competing with it for the organo- 
phosphate or (b) to find a compound which would restore the activity of the inhibited enzyme 
by dephosphorylating it. In both cases essentially the same type of compound is needed, namely, 
one with a high intrinsic reactivity with organophosphoryl compounds, in (a) with the inhibitor 
itself or in (b) with the phosphorylated enzyme. Types of compounds with either or both of 
these properties are o-dihydroxybenzene derivatives, metal chelates, hydroxylamine, hydroxamic 
acids, and oximes. Pyridine-2-aldoxime methiodide and methanesulfonate have been by far 
the most successful as reactivators and in the treatment of poisoned animals. 
AUTHORS’ SUMMARY 


ToxicoLoGy oF SOME OF THE ALIPHATIC AND ALicycLic HyprocarsBons. E. V. HENSON, 

J. Occup. Med. 1:105-112 (Feb.) 1959. 

A brief review of the chemistry of the aliphatic hydrocarbons-is presented along with a dis- 
cussion of some of the members of each homologous series. Data of human exposures to 
many members of the series are not available, and experimental work performed by different 
observers using different techniques is compared with difficulty. Information is needed concern- 
ing human exposures to these materials so the clinical syndromes can be clarified. The author 
states that all physicians, from necessity, will have to become more familiar with chemistry 
and chemical intoxication syndromes. Although this may be a formidable undertaking in a 
new field of endeavor for physicians, basic information and knowledge can be acquired by 
understanding the structure of chemical compounds and the relationship of chemical structure 
and physiological action to clinical symptoms. Another way of saying this is that by learning 
some chemistry we may understand some toxicology. 

Inpust. Hye. Dic. 
Tue VALue or oF LEAD BY CALCIUM ETHYLENE-DIAMINE-TETRA-ACETATE IN 

THE DriaGNosis or Leap PotsoninG. J. TeEIstNGeR and J. SrpovA, Brit. J. Indust. Med. 

16 :148, 1959. 

Traditional laboratory tests for lead poisoning tend to fail in cases where a considerable 
interval has elapsed since exposure. We have used calcium ethylene-diamine-tetra-acetate 
(CaNasEDTA) for the quantitative mobilization of lead for diagnostic purposes. 

In a control group of 50 persons who had never worked with lead it was found that the 
average urinary excretion of lead in 24 hours amounted to 0.031 to 0.043 mg. The maximum 
value did not exceed 0.100 mg. After intravenous injection of CaNasEDTA the amount of 
excreted lead rose considerably, but did not exceed 0.350 mg/24 hours. 

In a group of 47 persons who had formerly worked with lead or who were still engaged 
in this work but did not show any symptoms of poisoning, the urinary lead levels before injec- 
tion were higher than in the control group. After injection of CaNas2EDTA, patients suffering 
from chronic lead poisoning showed a considerable increase of urinary lead excretion, which 
attained the order of milligrams in 24 hours. 

The fractionated examination of the urine of 10 unexposed persons, undertaken at intervals 
of three hours, showed after injection of CaNasEDTA no higher lead concentration than 
0.500 mg. per liter, the highest concentrations being observed six hours after injection. In the 
urine of persons exposed to lead or suffering from lead poisoning a higher urinary lead con- 
centration was found than in the control group, and the maximum was in these cases found at 
various time intervals. 

It is concluded that the mobilization of lead may be of considerable value in the diagnosis 
of atypical cases of chronic lead poisoning, but the results can be evaluated only in association 
with the general clinical picture. 

AUTHORS’ SUMMARY 


Medicine and Surgery 


MepicaAL EXAMINATIONS FoR Pusiic SArety. P. A. B. RAFFLE, Brit. J. Indust. Med. 16:98, 
1959, 


Driving buses in London is an occupation in which the standards of fitness have been 
defined and in which the frequency of, and clinical reason for, exclusion from the occupation 
have been recorded. 

The criteria of fitness to drive a passenger vehicle are physical capability to handle controls 
(including good eyesight) and absence of conditions liable to cause sudden collapse or excessive 
fatigue with consequent liability to accidents. Some factors which may be overlooked as 
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causes of collapse are idiopathic epilepsy which may first appear in middle life, carcinoma of 
the bronchus which commonly metastasizes in the brain and may cause fits, and laryngeal vertigo 
(cough syncope) which is much commoner in chronic bronchitics than is often realized. 

When medical standards to maintain public safety and the man’s own health were applied 
to applicants to drive London's buses, 5.3% of the applicants were rejected on general medical 
grounds and a further 13.3% were rejected for substandard vision and color vision. All the 
applicants had experience of driving heavy vehicles and were otherwise acceptable as drivers. 

Continued surveillance during working life, especially after sickness absence, of those in- 
volved in public safety is essential. During 1956, 23% of the examinations of bus drivers who 
had been off sick for 28 days or more or for certain specified conditions resulted in temporary 
or permanent exclusion from driving. This compares with 1.5% of examinations for license 
renewal and 5.7% at age 65 and above. 

Cardiovascular disorders accounted for 26% of the causes of rejection during 1956, one- 
third of these being due to hypertension and one-half to coronary heart disease. No one who 
has had clinical coronary heart disease is allowed to drive London Transport buses because of 
the known increased chance of recurrence. Periodic examinations revealed a number of hyper- 
tensives but the majority of the “coronary cases” were revealed by sickness absence. Electro- 
cardiography at periodic examinations does not, at the present, enable those who will have 
coronary heart disease to be recognized. 


Experience shows that the standards adopted are practicable and effective so far as bus 
drivers are concerned and that careful assessment of fitness after sickness is as important as 
routine medical examination in maintaining public safety. 

AUTHOR'S SUMMARY 


Tue Errects oF IN-PLANT REHABILITATION OF ALCOHOLICS. R. M. Bull. 19:108- 

128 (March) 1959. 

In recent years the practice of rehabilitation of alcoholics in industry has become more 
widely accepted. Industry usually refers alcoholic employees to outside agencies for medical and 
social rehabilitation. This study is an analysis of 160 alcoholic employees of an oil refinery 
on a Caribbean island. Their illness was not only diagnosed by the company’s own medical 
department but also treated in the temporary rehabilitation clinic for alcoholics of this same 
medical department. The unusual feature of this experiment is the fact that it deals with a 
rehabilitation service for alcoholics in industry which was entirely structured as an in-plant 
activity. The interested and cooperative attitude of the management of the company created 
the opportunity for close observation of these alcoholics. Problem drinking was officially con- 
sidered a medical condition rather than a moral weakness. This study covers the period from 
Sept. 1, 1955, to July 1, 1957, a total of 22 months. The historic development of the clinic 
is presented, followed by a detailed phenomenological description of the “average” client. The 
principles and methods used by the clinic are given, and the results are discussed. Although 
many aspects of the actual situation were of a rather unique and local nature, it is felt that 
this analysis may be of interest to others who are concerned with the rehabilitation of the 
alcoholic employee and the problem of convincing management that an alcoholic rehabilitation 
service is useful in industry. 


Inpust. Hye. Dic. 


THe EpmpemMiotocy oF Byssinosis—ADVENTURE AND MISADVENTURE. R. S. F. SCHILLING, 

J. Occup. Med. 1:33-38 (Jan.) 1959. 

Occupational mortality rates revealed high cardiovascular-renal death rates for cotton- 
workers in Lancashire, England. A field survey of 250 middle-aged cotton-workers exposed 
to dust showed that cardiovascular-renal disease was not a serious risk but that 66% have 
symptoms of byssinosis. This was surprising because only a few cotton-workers were getting 
pensions for byssinosis. In another survey of respiratory disease, a similar prevalence was 
found and 14% of the middle-aged men were disabled. The nearer operatives were to the 
carding engines, the higher was the prevalence of byssinosis. Workers exposed to cotton dust 
showed a fall in maximum breathing capacity during the day suggesting that cotton dust con- 
tains a pharmacologically active substance causing bronchoconstriction. Further surveys are 
being made to relate the prevalence of disease to air-borne dust concentrations in order to 
establish permissible levels of dustiness and further to define the fraction of the dust which 
contains the causal agent. Laboratory research is being pursued to identify the causal agent. 
Inpust. Hye. Dic. 
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THE TopoGRAPHIC DISTRIBUTION OF MINERAL Dusts SoME Lunes. P. 

Gross and K. W. Situ, Dis. Chest 35:140-154 (Feb.) 1959. 

$y means of a photographic method it has been possible to study the topographic 
distribution of otherwise occult mineral-dust deposits in the lungs. The more important 
features of mineral-dust distribution in several types of silicosis as well as of asbestosis 
are described and illustrated. The progressive character of silicosis is explained on the 
basis of the transport of silica from the site of deposition to new locations where fresh 
inflammatory reactions are initiated. Such transport is demonstrated in ancient hyaline 
nodules which exhibit a peripheral “reactive” zone of younger, cellular inflammatory tissue 
in which mineral-dust particles are heavily concentrated. Another striking indication of how 
the transport of mineral dust may lead to the development of new inflammatory foci is seen 
in the demonstration of heavy mineral-dust infiltrations into uninvolved parenchyma adjacent 
to silica nodules. The nonprogressive character of asbestosis is explained by the paucity of 
demonstrable mineral in asbestotic scar tissue and by the difficulty of mobilizing and trans- 
porting asbestos fibers through the impeding lattice work of stromal fibrils. The significance 
of rounded versus stellate and of laminated versus nonlaminated silicotic nodules is discussed 
in the light of the present observations and demonstrations. Areas of tuberculous inflammation, 
particularly of caseous necrosis, though occurring in the midst of silicotic tissue are shown 
to be free of demonstrable mineral dust particles. An example of the cristobalite type of 
silicosis is shown to possess a fulminating progressiveness 17 years after the last exposure to 
this dust. An interesting side-light to this disease is the demonstration of mineral dust infil- 
trating vessel walls. 

AUTHORS’ SUMMARY 
Inpust. Hye. Dic. 


Detection of Air-Borne Contaminants 
DETERMINATION OF PARTICULATE LEAD CONTENT IN ATR: RESULTS OF TESTS IN City TRAFFIC. 
3ARBARA J. Turts, Anal. Chem, 31 :238-241 (Feb.) 1959. 

The techniques described should be valuable for checking lead content in the atmosphere 
and differentiating between lead-containing and non-lead-containing particles. Particles which 
contain lead, in both soluble and insoluble form, are identified by a microspot test on membrane 
filters. The testing reagent is an alcoholic solution of tetrahydroxyquinone, which forms a red 
precipitate with lead. Calculations are given for determining the original size of the particles. 
Air samples collected in several heavily traveled sections of Chicago showed that the lead 
particle concentration varied with the time of day and the average traffic speed. Knowledge of 
the particle size spectrum permits estimation of the respiratory retention of the lead and also 
provides a rapid means of spot-checking potential danger spots in industries using lead and lead 
products to ascertain the actual inhalation hazard. 

AUTHOR'S SUMMARY 
Inpbust. Hye. Dic. 
A Frecp MetHop For DETERMINATION OF LEAD FuMe. B. E. Dixon and P. Merson, Analyst 
84:46-50 (Jan.) 1959. 

A field test for determining small amounts of lead fume in industrial atmospheres is 
based on the formation of a purple color on test paper impregnated with tetrahydroxy-p- 
benzoquinone. After collection on the test paper, lead particles are dissolved in situ by means of 
a spray of acetic acid and acetone. The lead fume forms a uniform purple background stain, 
which is compared with a standard color chart; isolated pin-points of more intense color may 
also be formed by larger particles of lead dust. By this means, it is possible to avoid the 
error, inherent in ordinary chemical methods, of including adventitious lead dust in the figure 
for lead fume. Means of overcoming the effect of interference by other metal fumes are dis- 
cussed. 

Eprtor’s SUMMARY 
Inpust. Hye. Dic. 


Ventilation, Air Conditioning, and Engineering Control 
A Remote-READING VANE ANEMOMETER FOR MepiuM Vevocities. C. R. UNpERwoop and E. J. 
Warp, Inst. Heat. & Vent. Engin. Vol. 26, January, 1959. 
A new type of rotating-vane anemometer is described which provides an electrical output 


and hence permits a direct reading or a recording to be obtained at some point remote from 
the instrument. 
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Also described are an autoalarm system and a device for the automatic control of air 

flow. The requirements for suitable amplifiers are discussed, and two circuits are given. 

The performance and behavior of the instrument are described and further uses discussed. 
AUTHORS’ SUMMARY 


Sounp-Leve. Surveys FoR HeaArtnc Conservation. W. B. Snow, Noise Control 5:13-17 
(March) 1959. 


The author describes what he considers necessary in the way of a hearing-conservation 
sound-level survey which gives the management of an industrial plant the information needed, 
at the present stage of our knowledge, to judge the magnitude of the problem and its general 
characteristics. It will tell management whether or not a hearing-conservation program is 
needed. If it is needed, the survey results will indicate the relative severity of conditions in 
various parts of the plant. The ideas regarding noise sources and exposures gathered by the 
surveyor incidental to the measurements will usually form the basis for a first sorting of 
feasible methods for protecting the workers. Then economic and engineering studies can be 
inaugurated to determine the most promising method for each situation. It is hard work, both 
physically and mentally, to make a fast but thorough survey of this type. The author hopes 
that these methods will simplify the task for others and will stimulate them in turn to describe 
techniques which they have found useful. 


AUTHOR'S CONCLUSIONS 
Inpust. Hye. Dic. 


CONTRIBUTION TO THE CALCULATION AND MEASUREMENT OF PRESSURE DISTRIBUTION IN Duct 
Systems. E. WatterR, Staub 19:6-12 (Jan.) 1959. 


The author discusses pressure distribution and pressure resistance for simple and compli- 


cated duct systems such as are employed in ventilation and dust-removal installations. He also 
considers the effects of interference to air flow in such systems. A series of examples elucidates 
problems that are likely to be encountered. The paper is illustrated with many tables, graphs, 
and nomographs. 


Inpbust. Hye. Dic. 


A Simp_e METHOD FOR THE PRODUCTION OF AEROSOLS OF PARTICULAR S1zE Betow 0.1 Micron. 
W. WALKENHorsT, Staub 19:12-13 (Jan.) 1959, 


The article describes a simple process and apparatus for the production of an aerosol 
derived from the condensation of tungsten oxide. If the condensation is properly performed 
particles below 0.1 micron are obtained. Photographs made of particles under an electron 
microscope showed that the commonest particle size is about 0.15 micron. About 10% of the 
particles have sizes up to 0.008 micron. 

Inbust. Hye. Dic. 
Mora RESPONSIBILITY AND DANGEROUS CHEMICALS; THE Wyers Memoria Lecture, 1958. 
T. S. Scorr, Tr. A. Indust. M. Off. 9:57 (July) 1959. 

This lecture outlines responsibilities of industrial physicians and employers in plants making 
or using dangerous chemicals. 

It is granted that the industrial physician cannot “be expected to have expert knowledge or 
skill in any of the many difficult sciences and technologies which comprise the daily working” 
of the modern chemical industry. Yet, “while some of us often speak of ourselves as simple 
doctors, meaning that we have an art and science of our own”. . . “it may also imply that 
we disclaim any skill or responsibility outside that narrow field.” 

“While the value of our work depends on our being doctors we must also use other 
sciences as well.” To do a proper job, to give employers sound advice, and to protect the 
health of our workers at all times, “we have to acquire something from many other specialties, 
professions, and technologies, we have to have some understanding of difficult and sometimes 
abstruse technical matters and we have to be able to co-ordinate work which does not usually 
lie within the compass of the simple doctor.” 

Joun H. Foutcer 
Wilmington, Del. 


THe DIAGNosis AND MANAGEMENT OF ACCIDENTAL RADIATION INJURY. GeorGE E. THOMA 
Jr. and Niet WAtp, J. Occup. Med. 1:421-447 (Aug.) 1959. 


In order to familiarize the medical profession with current concepts about the diagnosis 
and management of a rare but increasingly frequent clinical entity, the acute radiation syn- 
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drome, all pertinent radiation accident cases have been reviewed. Circumstances; dosimetry ; 
clinical signs, symptoms, and course; laboratory findings; and therapy are considered. On 
the basis of these data, recommendations for diagnosis and treatment are made to aid in 
clinical management, to facilitate the development of improved diagnostic procedures, and 
to increase the fund of biomedical data from which stems our understanding of human 
radiation injury. 

AUTHORS’ SUMMARY 


THe Prop_emM or Norse in INpustry. W. F. Cooper, M.J. Australia 1:696 (May 23) 1959. 

When an employee has become deafened by repeated noise damage, the condition is in- 
curable, and a rehabilitation program to make the most of his remaining hearing and to 
educate him in the boundaries of his auditory appreciation must be undertaken. 

Effective conservation-of-hearing practices to prevent problems stemming from industrial 
noise are based on four steps: determination of noise levels and frequencies; reduction of 
excessive noise at its source; the use of protective devices by employees; a comprehensive 
audiometric program. 

AUTHOR'S SUMMARY 


Fottow-Up Stupy on A Group oF OLpeR AMpUTEE Patients. E. CHAPMAN, M.D.; 
Howarp F. PAtMer, M.S.W.; DororHy M. Bett, M.S.W., and ArtHur A. BUCKLEY, 
A.B., J.A.M.A. 170:1396-1402 (July 18) 1959. 

Detailed interviews were held with 51 amputees followed for varying periods after fitting 
of prostheses and release from hospital. Psychological factors affecting attitude and motiva- 
tion seemed to be operating to various degrees. Favorable morale regarding value and use 
of the prosthesis by persons appeared to be related to degree of change in physical condition, 
mode of living, and restriction on activities. It is believed worthwhile to provide prostheses 
with assistive devices for older amputees in order to help them remain more functional in 
their self-care, ambulation, and posthospital adjustment. 

AUTHORS’ SUMMARY 


RespiRATORY DISEASE oF MuSHROOM WoRKERS—FARMER’S LuNG. Louts S. BrINGHURST, 

Ropert N. Byrne, and Jacop GersHON-CoHEN, J.A.M.A. 171:15 (Sept. 5) 1959. 

Clinical observations of 16 patients were collected to exemplify a possible new disease 
entity. Each was a Puerto Rican migratory worker engaged in the handling of compost used 
as soil for growing mushrooms in Pennsylvania. The disease has not, as yet, been observed 
or identified in other persons. Immunity was not conferred by a single episode or successive 
episodes. The disease recurred with reexposure. Treatment was nonspecific and supportive. 
Removal of contact from the compost was necessary for cure. The consistent findings were 
respiratory signs and symptoms, characteristic roentgenographic appearance of lung fields, 
eosinophil count elevation, nationality of patient, and contact with the compost. The natural 
pattern of the disease resembles that of “farmer’s lung” and “silo-filler’s disease.” The etiology 
remains undetermined. 

AUTHORS’ SUMMARY 
AN IMMUNOLOGICAL ApproAcH TO SiLicosis. E. C. Victtant and B. Pernis, J. Occup. Med. 

1 :319-327 (June) 1959, 

The various approaches to silicosis based on solubility of silica dust or on mechanical or 
surface activity of the particles have not explained satisfactorily the pathogenesis of the 
disease. 

A number of experimental data are given in the present article which put forward an 
immunological approach to silicosis. These are: (1) presence of high amounts of y-globulins 
in the hyaline tissue of silicosis; (2) chemical similarities between the silicotic hyaline and 
some fibrinoids of diseases with an immunological pathogenesis; (3) appearance of many 
plasma cells and their precursors during the development of the silicotic nodule and in the 
draining lymph nodes; (4) induction of a local or generalized activation of the reticuloendo- 
thelial system by crystalline silica dust; (5) variations in nonspecific immunity after intro- 
duction of free silica dust, similar to those determined by endotoxic lipopolysaccharides ; and 
(6) appearance of antipolysaccharide antibodies in the serum of some silicotic patients. 

The working hypothesis is advanced that silica dust modifies the macrophages which have 
phagocytosed it in such a way that these set free substances, probably polysaccharides, which 
activate the reticuloendothelial system and are autoantigenic. 
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It seems that the immunological approach offers a better explanation of many aspects of 
the pathogenesis of silicosis, including the relationships between silicosis and tuberculosis, 
than any other alternative hypothesis available at present. 

AUTHORS’ SUMMARY 


AETIOLOGICAL Factors OF BRONCHOGENIC CARCINOMA. P. Bastar and G. Pescetti, Panmi- 
nerva Med. (The Journal of the Italian Medical Association) 1:6-10 (May) 1959. 


The complex problem of the aetiology of bronchogenic carcinoma was considered. It is 
stressed that the increased incidence of this disease is related to exogenous factors which 
have changed during the past 50 years. The results of statistical researches performed in 
the U.S.A. (Wynder) in a group certainly free from the effects of tobacco are shown, and 
in Italy in a population definitely not exposed to atmospheric pollution: the inhabitants of 
Venice. The concordant results of both studies furnish the most convincing proof of the 
importance of tobacco smoke as the main cause of bronchogenic carcinoma, 


AUTHORS’ CONCLUSIONS 


OpstRUCTIVE EMPHYSEMA IN CIGARETTE SMOKERS. ARNOLD L. FiickK and RicHArp R. Paton, 
A.M.A. Arch. Int. Med. 104:518-526 (Oct.) 1959. 


Data are presented on the smoking habits and the maximal expiratory flow rates (MEF) 
of 222 male patients at the Seattle Veterans Administration Hospital. The MEF was selected 
as the best single screening test for emphysema. 

All of the patients we have seen with idiopathic obstructive emphysema have given a 
history of many years of cigarette smoking. This observation has been strengthened by pub- 
lished reports relating emphysema and smoking. Other articles relate bronchitis and wheezing 
attacks (“smoker’s respiratory syndrome”) to smoking, and it is apparent from the respective 
definitions that emphysema is included in these studies. Smokers also suffer higher death 
rates from noncancerous pulmonary disease than do nonsmokers. 

We define obstructive emphysema by the presence of signs of lower respiratory obstruction 
in a patient who has not had juvenile or adolescent asthma, who does not have pneumoconio- 
sis, and who does not have more than minimal inactive granulomatous lung disease. This 
definition will include many persons without disability but who have had intermittent attacks 
of “asthma” which first appeared in their fourth or later decade; it will include those without 
significant disability but who wheeze on exertion and those with typical idiopathic obstructive 
emphysema, but not normal elderly persons with benign increased residual pulmonary volume. 

Emphysema, as so defined, is common. This article summarizes observations. 

Smoking History.—Patients were questioned in detail with regard to (a) whether they 
smoke, (b) what they smoke, (c) the age when they began smoking habitually, (d) the 
average number of cigarettes, cigars, or pipefuls of tobacco smoked per day over the years 
they had smoked. For those smoking cigarettes this information was converted to “pack 
years” of smoking, by means of the following formula: 


“pack yr.” —yr. smoking X ee cigarettes/day 

In our data “Smokers” refers to cigarette smokers only; pipe and cigar smokers are 
classified with “Nonsmokers.” 

Maximal Expiratory Flow Rate—The MEF was obtained by the “Puffmeter,” designed 
by Goldsmith and Young, which directly measures the peak flow rate in liters per minute. 

The resulting data, showing a relationship between expiratory obstruction and smoking, 
admit of only three explanations: (1) bias in the series, making apparent relationships mean- 
ingless; (2) an unknown etiologic factor which parallels smoking habits, making the above 
apparent relationship coincidental, and (3) expiratory obstruction being etiologically related 
to cigarette smoking. 

Terminal bronchiolitis, then, is sufficient to determine all the pathophysiologic abnormalities 
of emphysema. The inflamed and partially obstructed bronchioles lead to the distention and 
rupture of alveoli. This obstruction also leads to infection and increased secretions, apparent 
as bronchitis and cough. Finally, loss of parenchymal elasticity leads to further bronchiolar 
obstruction and infection. 

It remains to be shown that cigarette smoke causes terminal bronchiolitis as well as the 
epithelial changes outlined above. Whereas dusts of larger caliber settle more rapidly and 
tend to be removed within the nasal passage and large bronchi, cigarette smoke reaches the 
terminal bronchioles and alveoli themselves, producing direct local irritation. Further, acute 
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expiratory obstruction has 
and the guinea pig. 
Nonsmoking men show minimal change in MEF to age 70. Many smokers show moderate 
to marked decline in MEF with increasing age. 
Heavy smokers show more loss in MEF than do light smokers. 


Smokers who leave short cigarette butts show more loss in MEF than those who leave 
longer butts. 


been shown to follow inhalation of cigarette smoke in both man 


On the other hand, cigar and pipe smokers, who generally do not inhale, show fewer 
symptoms and for that matter have less bronchogenic carcinoma. 

Habitual cough, habitual raising of sputum, and “chest colds” are commoner in smokers 
than in nonsmokers. 

Emphysema is frequently disabling, having marked social and economic effects. In England 
it causes more deaths than lung cancer or pneumonia. The material presented here and else- 
where warrants attention to cigarette smoking as the cause of “idiopathic” obstructive 
emphysema. 

Wax Usep ror MILK anp Foop Conrarners. ArTHUR S. FLEMMING, Pub. Health Rep. 74: 

831-832 (Sept.) 1959. 

The Kotin investigations confirmed the Shutbik findings that one wax contained between 
0.5 and 1.0 micrograms per gram of 1,2,5,6,-dibenzanthracene. The Kotin investigations demon- 
strated, in addition, that 1,2,5,6-dibenzanthracene added to dairy waxes for experimental pur- 
poses was extracted from thin layers of wax by milk. 

The results of these studies have been reviewed by scientists of both the Public Health 
Service and the Food and Drug Administration. I am advised that the findings are not final, 
but no indications of health hazard have been found. The Food and Drug Administration 
advises there is at present no basis for action concerning these waxes under the Food, Drug, 
and Cosmetic Act. 


Epitor’s SUMMARY 


CLINICAL, ELECTROPHORETIC AND CHROMATOGRAPHIC ASPECTS OF PLASMOCYTOMA. R. Bett1 
and A. QUINTAVALLE, Panminerva Med. (The Journal of the Italian Medical Assn.) 


1:38-39 (May) 1959. 


Six cases of plasmacytoma (four male and two female) were studied. In these patients 
the serum protein pattern was determined by paper electrophoresis. The free aminoacid (and 
carbohydrate) content of the serum and urine was assayed by descending bidimensional paper 
chromatography. The same method was used to study the component aminoacids of the 
serum proteins, obtained by acid hydrolysis of the proteins. 

Electrophoretically, the cases studied can be classified as follows: two cases of typical 
y myeloma, one case of slow y-globulin myeloma, one case of fs myeloma, one case of 
a myeloma and a rare case of a-B myeloma. 

These results suggest that electrophoresis is very useful for the diagnosis of plasmocytoma, 
in view of the proteiform clinical and laboratory findings in this disease. It can also be 
concluded that in cases of multiple myeloma, the protein metabolism is not qualitatively 
abnormal in as much as the free amino acids present in the serum and urine of patients with 
myeloma do not differ from those found in normal subjects. 


Epitor’s SUMMARY 


PRINCIPLES AND TECHNIQUES OF RescUE BreEATHING. N. G. Lone, Nat. Safety News 80:66-67 
(Aug.) 1959. 

Until recently, the accepted forms of artificial respiration have been the familiar pull-push 
methods, hip-lift, chest-pressure arm-lift. Recent work by Dr. Gordon and his associates of 
Presbyterian-St. Luke’s Hospital, Chicago, showed the superiority of mouth-to-mouth resusci- 
tation over the 35% effective older methods. Mouth-to-mouth breathing is not new. It re- 
quires no intricate apparatus (especially designed tubes are available) although for esthetic 
reasons a handkerchief can be used. The lower jaw of the patient is grasped between thumb 
and index fingers, lifting it up. The other thumb and index finger are used to pinch off the 
nose. With an air-tight natural apparatus and mouth-to-mouth contact, short, regular, rhythmic 
breathing insures immediate inflation of the patient’s lungs. It is easy to feel the results of such 
inflation—the mouth is removed from the face of the patient giving time for the victim’s 
exhalation. This simple maneuver is repeated 15 to 20 times per minute. The important step 
is the elevation of the jaws and pinching of the nose. Anyone faced with a breathing emer- 


70/362 


j 

i 

4 

| 


ABSTRACTS FROM CURRENT LITERATURE 


gency should remember at all times to call a physician and municipal or Red Cross resuscitator 
squad if available. Review of the literature has firmly established the time lag of 15 minutes 
as being the maximum period between breathing stoppage and beginning of rescue breathing. 
No instances of revival were found to refute this. However, once the respiratory center and 
lungs have been rejuvenated, it is unusual for secondary respiratory failure to take place. 
Inpust. Hye. Die. 


OPERATION Rip VAN WINKLE. Epwarp S. Stern, Lancet 2:62-63 (July 25) 1959. 


Previous attempts at curing chronic patients often seem to have failed because it was not 
understood that the patient is principally suffering from the effects of long institutionalisation 
and unemployment. He has become settled in his little world, and he dreads the greater one 
which has rejected him and in which he has failed. This world too—like that of Rip van 
Winkle—has changed since he became ill. 


Any success our units have had and the smoothness with which they have run are perhaps 
due to several causes. We did not begin the scheme until more than four-fifths of all our 
patients were occupied, nor until we had almost completed unlocking all our doors, as de- 
scribed in Operation Sesame. Patients were not transferred to the units until socially recovered. 
No immediate incentive, such as high wages, was offered, but it was made clear to the patient 
that he was sent to the unit for rehabilitation with a view to discharge. 


The Nuffield Provincial Hospitals Trust has generously given us a grant so that we can 
build a proper domestic unit. We plan that at least the domestic rehabilitees will be resident 
in their unit, for they find that return to the wards at night tends to set them back again. 
We hope to have a hostel for working patients as a halfway house, outside the mental 
hospital. The unit needs its own psychiatric social worker, psychologist, and clerical staff, 
to put the work on a more scientific basis. 


Eprtor’s SUMMARY 


Rescue BreatHinc. A, Rupen, J. O. and H. Ruspen, Lancet 2:69 (Aug.) 1959. 


Rescue breathing is a method of artificial respiration in which the rescuer repeatedly 
applies his mouth to the victim’s mouth or nose and exhales. 


Studies of the method have shown that laymen often fail to obtain and maintain the 
necessary free airway. They do not remember to hold the jaw forward, or they do not do 
this properly. 

An alternative way of ensuring free airway is to tilt the patient’s head backwards and 
keep the neck fully extended. This is simpler to remember and to practice, and it is nearly 
always effective. 


Practical tests have confirmed the efficiency of this method as part of the rescue breathing 
technique. 


AuTHOoRS’ SUMMARY 


“Case Report” IN HUMAN PHARMACOLOGY. THEODORE GREINER, HARry Gotp, AARON GANz, 
NATHANIEL T. Kwit, Leon WarsHAw, and NARAYANA Rao, J.A.M.A. 171:290-295 
(Sept. 19) 1959. 

In the development of new therapeutic agents it is the customary practice to screen the 
materials in laboratory animals and then proceed directly to a casual clinical trial in patients 
as a means of deciding the question of introducing a new agent into therapeutics. Neither 
of these test methods has proved to be sufficiently satisfactory. The casual clinical trial is 
also too often misleading, and an increase in the number of physicians who make it adds 
little to the validity of the conclusions. It provides only impressions of merit that often fail 
to materialize. This type of clinical testing presents an obstacle to progress, for such impres- 
sions of merit in therapeutics seem to possess inordinate capacity for survival. 


A group of nine diuretic agents had been proposed for use, some of which aroused en- 
thusiasm and optimism from the results of animal tests and casual clinical trials. In a 
relatively short period of time, eight of these were eliminated in favor of the most appro- 
priate member of the series for large-scale clinical use. 

Screening by the method of human pharmacology is not a common practice. It requires 
special clinical facilities and personnel especially trained in designing valid pharmacological 
experiments. Its inclusion in the programs of chemical development with preliminary animal 
screening for promising therapeutic agents will go far in clearing away the serious obstacle 


71/363 


‘ 
5 
4 
om 
ps 
te 
es 


A. M. A. ARCHIVES OF INDUSTRIAL HEALTH 


to progress which arises from the premature appearance of new compounds and preparations 
in the armamentarium of the practicing physician. 


TREATMENT OF CHRONIC ALCOHOLISM BY Hypnotic AVERSION. MICHAEL M. MILter, J.A.M.A. 

171 :1492-1495 (Nov. 14) 1959. 

Hypnosis has been used in 24 patients with chronic alcoholism to create an aversion to 
alcoholic drinks. The duration of the alcoholism ranged from three to thirty-four years, and 
the patients were made to relive the unpleasant hang-over effects of alcohol in the hypnotic 
trance. During the follow-up period, which averaged nine months, four patients relapsed, 
one of whom has so far responded well to additional treatment. Three case histories illustrate 
the favorable results obtained in two men aged 45 and 53 and a woman aged 56. 

AUTHOR'S SUMMARY 


Steep Deprivation. JoHN T. Braucut and Louris J. West, J.A.M.A. 171:11-14 (Sept. 5) 
1959. 

The effects of prolonged wakefulness were studied in a man who had been hospitalized 
for nervous disorders on three previous occasions. After the third hospitalization he had 
worked successfully under exacting conditions for six years, until he subjected himself to 
two periods of sleep deprivation. The first period of 89 hours precipitated an acute state of 
confusion from which he quickly recovered. The second period produced hallucinations, 
delusions, and complete disorganization. It was terminated at 168 hours and 33 minutes, but 
the psychotic symptoms and personality changes persisted. His affairs became confused, and 
he sought treatment. After four months of hospitalization he returned to work. He has been 
in reasonably good health for more than a year since that time. 

AUTHORS’ SUMMARY 


SMOKING Hasits oF MASSACHUSETTS PHYSICIANS: FivE-YEAR FoLtLow-Up Stupy. Lronip 
S. SnecirerF and Oxtve M. LomBarp, New England J. Med. 261 :603-604 (Sept. 17) 1959. 
The smoking habits of the members of the Massachusetts Medical Society have changed 
during the five-year period from 1954 to 1959. The percentage of physicians who abstain 
from smoking has risen from 34 to 45. Simultaneously, a decrease has been evident in the 
number of physicians who smoke cigarettes. This decrease is very apparent among those who 
smoke one or more packages of cigarettes per day. 

Moreover, 93% of the physicians stated that they believed “Massachusetts teen-agers 
should be informed of the potential danger of smoking cigarettes as an avenue that may 
lead to lung cancer in later years.” 

These data emphasize the importance of the cigarette problem and the awareness of an 
alert medical profession. 

AUTHORS’ SUMMARY 


HuMAN HEALTH AND THE MopeRN ENVIRONMENT. Ropert A. KEHOorE, Indust. Med. 28:479- 
483 (Nov.) 1959. 


Clearly the health of a nation or a society involves much more than understanding and 
control of environmental factors by physical and chemical types, and there is some reason 
at this time for suspecting that the mental and emotional stress of our time may be its most 
significant feature in relation to the national health. 


It is not necessary to study vital statistics in order to perceive some of the more glaring 
hazards of modern urban, or for that matter, rural, life. 

Through the centuries, man has been called upon frequently to risk his health and even 
his life, in wresting a living from the land, the sea, the workshop, and the mine. But there 
has never been a time like the present in the history of nations or of men, generally, when 
man at work has been surrounded by such a multitude of obvious, as well as insidious, 
dangers to health, limb, organic integrity, and to life itself. 

Meanwhile, the environment of the living, working population of the country has been 
changing, and the appreciably subdued microbiological threats to human life and health have 
been replaced by the inanimate threat of the machines and materials which inventive man 
has made, and by the forms of energy with which he has surrounded himself. Until recently, 
however, the medical and sanitary sciences have been represented but scantily among the 
personnel and facilities of industry, and the great proportion of American industrial organi- 
zations, especially the preponderant, small units, have operated almost entirely without benefit 
of preventive medicine and industrial hygiene. 
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Only a minute proportion of our industrial organizations have valid medical information 
concerning the hygienic status of their employees, while the composite picture of the state 
of health of our general industrial population does not exist even in rough outline. 

We have been devoting large expenditures, magnificent facilities, and the best brains of 
the country, in increasing numbers and proportions, to the development of new  technologic 
departures from our previous handiwork. Why can we not devote an adequate proportion 
of the financial and intellectual resources of the country to the guidance of modern industrial 
technology in the ways of human safety and health? 

If we are concerned about our industrial population, we have cause also for concern about 
our population generally, for the industrial environment has become, to a remarkable extent, 
the national environment. 

It must become an axiom of modern chemical and technologic research that the materials 
produced and the forms of energy harnessed must be as well understood for their biological 
potentialities as for their physical and mechanical properties. It is equally important that 
other man-made factors in the human environment, including those which we cannot foresee 
at this time, should be examined critically for their harmful potentialities, in the full recog- 
nition of certain facts of life and death, which have recently come upon some of us with 
a shock. It is clear that reckless man can turn loose and build up physical forces which 
may destroy himself and his kind. It seems probable however, that the same ingenuity which 
thus far has enabled him to penetrate other secrets of nature will serve his need when 
expended in learning more of his own vulnerability and in developing the means for self- 
protection. 


Eprror’s SUMMARY 
NutMec Porsoninc. Ropert C. Green Jr, J.A.M.A. 171:166-168 (Nov. 7) 1959, 

The toxic factor of nutmeg is known to be myristicene, a constituent of the volatile oil 
of nutmeg. Nutmeg in doses of 5 gm. or more produces a marked depressive action on the 
central nervous system, as well as a less prominent stimulating effect. The clinical course 
may be severe, with coma, shock, and acidosis as its main features. 


AvuTHor’s SUMMARY 
IN EvALuATING PuysicaL Apitity. Bert HANMAN, J. Occup. Med. 1:595-602 (Nov.) 
1959. 

While it is true that the medical profession to this day has concentrated almost solely 
on disease and disability and has done but little about the problems of ability, this situation 
should not cause concern when a need for determining physical fitness arises. 

The term physical ability is no more than an abstraction unless it is considered in relation 
to what a given person can and cannot do with physical safety. 

A common fault in judging ability appears to be a desire to overprotect the patient, for, 
rather than thinking in terms of what the person can do, the emphasis is placed almost solely 
on disability and what he cannot do. It is an approach that is sometimes called “a list of 
negatives”—as in a recommendation for “No climbing. No heavy lifting. No car driving.” 

The diagnosis of any patient automatically places him in a medical category and also 
immediately associates him in the mind of the physician with other persons having his disease 
or disability. And while this “group association” does make it possible for the physician to 
draw on a wide experience and prescribe the best available treatment for the patient’s dis- 
ability, on the other hand it often sets a psychological trap for the physician when it comes 
to evaluating the patient’s physical assets. 

The danger here lies in the tendency to assume that since disabled persons in any given 
disability group are alike in their disabilities, they are also alike in their remaining abilities— 
or that persons with similar disabilities can perform similar physical activities. The great 
mass of humanity is concurrently both partially fit and partially unfit to meet the challenges 
of the outside world. 

With the activities and hazards the patient can tolerate fully, as well as with those he 
should avoid completely, the possibilities of a misunderstanding arising in communicating 
this opinion are slight, since the recommendation here will be made in the definite terms of 
“yes” and “no.” Each phrase probably holds deep personal meaning for the physician at the 
time, since he may well have a clear picture in his own mind of what he means, for example, 
by no “excessive” climbing for a given person. Yet, what do these answers mean to patients, 
their families, and others? Each such phrase contains a highly charged subjective adjective 
or adverb, as in words like heavy, prolonged, excessive, moderate, light, and occasionally. 
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Hence, the good intentions of the physician and the meaning of his recommendations 
become easily distorted through the subjective interpretations of patients and others. 

The primary requirements for evaluating the physical qualifications of a given person is 
a thorough knowledge of his medical history and clinical findings. The diagnostic workup 
supplies the first basic clues as to what physical activities and environmental hazards the 
person (a) should avoid completely, (b) could tolerate partially, and (c) could tolerate fully. 

In taking the first tentative step to define these three broad categories more specifically, 
the need has been emphasized to (1) work with a standardized list of activities and hazards 
in mind, (2) think and deal in terms of activity and stress ability instead of disability, (3) 
never sacrifice the importance of the person for a group concept, (4) seek the balance of 
fitness and unfitness to be found in each person, and (5) use specific rather than subjective 
terms in formulating recommendations. 

The patient himself can often radically change clinical opinions by supplying the inquirer 
with invaluable clues to his physical potential, merely through answering simple questions 
about his past activities and expectations for the future. 

The accuracy with which physical, emotional, and occupational ability can be evaluated 
in a rehabilitation center, has several implications for every physician. One should remember 
that each task a patient performs becomes an objective test of his physical and emotional 
tolerances that can be observed, measured, and communicated. 

Epitor’s SUMMARY 
Mopern REHABILITATION—-AN INDUSTRIAL PHysIcIAN’s ApprRAISAL. D. JoHN Lauer, J. 
Occup. Med. 1:589-594 (Nov.) 1959. 

Rehabilitation is a multidisciplined and multifaceted aspect of health and disease. It has 
grown markedly in the past two generations. One can almost measure a civilization’s progress 
by its willingness to restore the sick and the maimed. 

Rehabilitation is not only economically sound today but is becoming an economic necessity. 
We all need to learn much more of the many cases amenable to rehabilitation; to know 
what consultation to seek, when to seek it, and how to use it, whether for physical or mental 
reasons or both. 

The pressures of society, though low, are demanding better restoration, better medical 
care, better rehabilitation. We in the health professions must be alert to these demands—we 
must lead them into constructive areas and keep them economically feasible. 

Those of us in industry whose primary concern is with the occupationally connected 
health problems of our working population must constantly reexamine our methods and our 
attitudes toward rehabilitation. I believe all of us certainly need to do a more complete and 
effective job in the psychosocial area of rehabilitation. 

CONDENSED FROM AUTHOR'S SUMMARY 
MECHANISMS IN DEVELOPMENT OF INTERSTITIAL EMPHYSEMA AND AIR EMBOLISM ON DeE- 
COMPRESSION FROM DeptH. K. E. ScHAEFER, W. P. McNutty, C. Carey, and A. A. 
Liesow, U.S. Medical Research Laboratory Report No. 300, Dec. 31, 1958. 


Unprotected dogs decompressed from 100- or 2U0-foot equivalent depth (water) with 
trachea closed developed pulmonary interstitial emphysema and air embolism, probably via 
the pulmonary veins, when the intratracheal pressure reached a critical level of approximately 
80 mm. Hg. The lungs became markedly distended by entrapped air expanding as the 
ambient pressure was reduced. The systemic aortic pressure fell in consequence of com- 
pression of postarterial vessels in the lungs indicated by a higher gradient between pulmonary 
arterial and left atrial pressures. Interstitial emphysema and air embolism could be pre- 
vented by the application of thoraco-abdominal binders, despite a rise in intratracheal pres- 
sure to levels of 180 mm. Hg or more. The effects of the binders were: (a) to prevent 
overdistention of the lung as indicated by the small difference between the intratracheal and 
interpleural pressures; (b) to keep at a lower level the pressure gradient between the respira- 
tory passages and the pulmonary veins-left atrium: (c) to maintain the systemic aortic 
pressure, in part at least, in consequency of a low transcapillary pressure gradient. These 
observations suggest the possible utility of compressive garments of the ‘G-Suit’ type in escape 
procedures. The critical factor for the development of pulmonary interstitial emphysema and 
air embolism appears to be not an absolute level of the intratracheal pressure, but rather a 
transpulmonic pressure in excess of 60-70 mm. Hg or a transatrial pressure in excess of 
55-65 mm. Hg. 

U.S.N. Men. Res. Las. 
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Uctrasonic Errects AS DEMONSTRATED IN Live Pics witH SurGICAL METALLIC IMPLANTS. 
Justus F. LEHMANN, Georce D. BruNNER, ANDREW J. Martinis, and Jo ANN Mc- 
Mitian, Arch. Phys. Med. 40:483-488 (Nov.) 1959. 

A maximal therapeutic dose of ultrasonic energy was applied over the areas of surgical 
metallic implants in live pigs comparable in weight to human beings. Temperature levels 
measured in the focal area of ultrasonic intensity resulting from reflection at the metal implant 
surface were within the range generally considered to be therapeutic. Histologic studies dem- 
onstrated that ultrasound applied in the presence of a surgical metallic implant did not pro- 
duce any untoward effects; specifically, there was no evidence of burns, delayed bone, and 
soft tissue healing, or nonthermal reactions, such as cavitation. These results, obtained in 
live animals with the blood flow intact, demonstrate that it is possible to apply ultrasonic 
energy safely in the presence of surgical metallic implants. The therapeutic efficacy of 
ultrasonic energy in the treatment of joint contractures associated with conditions frequently 
managed with the insertion of metallic implants remains to be evaluated. 


AUTHORS’ SUMMARY 


Le SIEROPROTEINE E Le SIEROGLICOPROTEINE NELLA SiLicost PoLMONARE (SERUM PROTEINS 
AND GLYCOPROTEINS IN PULMONARY SILIcosis). L. BuscARtNt and F. Nicrostnt, Med. 
lavoro 50 :368-378 (Maggio) 1959. 


Sera from patients with pulmonary silicosis were examined. The patients were distributed 
as follows according to the stage of their pulmonary silicosis: nine patients at stage one; five 
at stage two; and fifteen at stage three. The main changes in serum proteins are reported: 
hyperprotidemia and hyperalpha-globulinemia, slightly more marked in grade three pa- 
tients; hypergammaglobulinemia of the same degree in the three groups of patients. Serum 
glycoproteins showed: a progressive increase of total protein bound and a-globulinebound 
carbohydrates ; increased as-globulin glucides/as-globulin ratio in stage three patients. The sig- 
nificance of the reported changes and the importance of serum proteins and glycoproteins de- 
terminations are discussed. A considerable value is given to the evaluation of the serum 
glycoproteins since they can represent the stage of evolution of the disease, while the serum 
proteins do not. 

AUTHORS’ SUMMARY 


Gut Errertrr NEUROVEGETATIVE SULL Dr RuMort Sovrappostt Ap UN RuMore Dt 
Fonpo ( NEUROVEGETATIVE EFFECTS ON MAN OF NOISES SUPERIMPOSED ON A BACKGROUND 


Norse). L. Rossi, G. Oppiincer, and E. GranpyEAN, Med. lavoro 50:332-337 (Maggio) 
1959. 


Five subjects were exposed to short-lasting noises (80 at 105 db, 2,000 Hz). A series of 15 
tests was performed in a silent chamber and another series of 30 tests with a continuous 
background noise (70 db, 500 Hz). During the tests the volume of a hand was recorded by 
means of a plestimograph for each subject. Short-lasting noises induced sometimes temporary 
decrease of neurovegetative reactions due to noise. The frequency of vascular reactions was 
the same under both experimental conditions; the values of hand volume decrease were found 
more marked for the tests in silent chamber. The results show that a background noise does 
not abolish the vascular reactions due to superimposed noise. 


AUTHORS’ SUMMARY 


PROBABILITY OF HUMAN CoNTACT AND INHALATION OF PARTICLES. L. SCHWENDIMAN, Health 

Physics 1:352-355 (Dec.) 1958. 

Experiments were performed using fluorescent zine sulfide as a simulant for radioactive 
particulates to determine order of magnitude probabilities of contact with, or breathing by, 
workers doing typical operations. Attention was given only to outdoor work, or work which 
might bring persons in contact with particles initially deposited on outdoor surfaces. Proba- 
bilities ranged from 110% to 1X10 particles per unit area per particle per unit ground 
area for transfer from ground to clothing per hour. Probability of breathing a particle while 
performing typical operations involving vehicles showed probabilities ranging from 6107 
per hour for driving a vehicle to 610° for sweeping a bus when a single particle was 
present. Other operations and probabilities are discussed. 

Nuc. Scr. Assts. 
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CHANGES IN THE COLLAGEN PROTEINS IN THE CouRSE OF AGEING AND IN EXPERIMENTAL 
Siticosis. V. Koprte and M. Cuvapit, Arch. Gewerbepathol. Gewerbehyg. 16 :526-538, 
1958. German 
There are two main types of collagens, insoluble and soluble. The soluble collagens are 


divided into three groups: (1) the alkali-soluble collagens; 


(2) the citrate- or acid-soluble 
collagens ; 


(3) the phosphate-soluble collagens, which produce under the electron microscope 
a very characteristic picture. All these three collagens have at one time or another been 
thought to be the precursor of the true insoluble collagen, but recent work suggests that the 
soluble collagens are actually part of the insoluble collagen, which is not a uniform single 
protein but is composed of a number of different components. When the lungs of rats exam- 
ined for the different types of collagens, it was seen that with increasing age the soluble 
types fell and the proportion of insoluble collagens increased. When rats were treated by in- 
tratracheal dusting with silicon dioxide it was seen that within two weeks (and more definitely 
within one month) changes in the composition of the collagens appeared. There was no rise 
in insoluble collagen, but there was a rise in alkali-soluble collagen. With progressive disease 
the concentration of alkali-soluble collagen fell again to normal, but there was a corresponding 
increase in nonsoluble collagen which coincided with the first histological changes in the lungs. 


Inpbust. Hye. Dic. 
PREVAILING OPINIONS IN ITALY ON THE PROBLEM OF MAXIMUM ALLOWABLE CONCENTRATIONS, 
(ORIENTAMENTI PREDOMINANTI IN ITALIA IN TEMA DI MASSIME CONCENTRAZIONI TOL- 

LERABILI Det Tossict NeLLte INpustRIE). L. PARMEGGIANI, Med. lavoro 50:328-331 (Mag- 

gio) 1959. 

There is not yet a clear definition of the concept of maximum allowable concentrations 
(MAC) of toxic substances in industry. The prevailing opinion in Italy, is that MAC values 
must be such as to protect completely the health of workers, with the exclusion of cases of 
allergic sensitization or subjective discomfort. MAC values must be valid for workers per- 
forming a certain amount of physical exercise and also for newly engaged persons. For toxic 
substances that have a cumulative action MAC should be based on ponderal mean values; this 
might, however, be dangerous for substances that are acutely toxic. For the latter it seems 
more appropriate to indicate a maximum concentration that should be exceeding even for a 
very short time. MAC values should be given only for toxic substances that can be inhaled; 
toxic substances that may be absorbed percutaneously should not be listed in MAC tables 
but their maximum allowable biological (in blood or urine) concentration should be considered. 

AUTHORS’ SUMMARY 
THe CAUSATION OF HERNIA BY WEIGHT-LIFTING. Peter R. Davis, Lancet 2:155-157 (Aug. 
22) 1959. 


Intra-abdominal and intrathoracic pressures were measured in five men while they lifted 
weights in different positions. In the erect posture, there was no constant increase in intra- 
abdominal pressure. In the stooping position there was sometimes a large initial increase in 
pressure in both cavities; this snatch pressure was not always observed in the thorax when 
it occurred in the abdomen. Its occurrence in the abdomen depended on the speed of lift. 
Following the snatch pressure, there was a constant rise of pressure in both cavities while 
holding the weight against gravity and holding the breath. The magnitude of this lift pressure 
depended on the position of the trunk and the magnitude of the weight. 

The pressure changes due to respiration during lifts consisted of an explosive decompression 
of both cavities, followed by a rapid increase in the abdominal pressure, while the intra- 
thoracic pressure became subatmospheric and inspiration occurred. When inspiration stopped, 
the thoracid pressure rose again to the original level of the lift pressure. 

The significance of the findings in relation to anterior abdominal wall hernia, pelvic visceral 
prolapse, and diaphragmatic herniation is discussed. 

The intra-abdominal pressures are largest in the stooping and prone position, so that hernia 
and prolapses seem less likely to occur if these positions are avoided when lifting: additionally, 
of course, bending down to lift a weight is clearly contraindicated in the postoperative man- 
agement of reparative procedures. 

Acute Errects oF MicrowAveE RADIATION EXPERIMENTAL ANIMALS (24,000 MEGACYCLES). 
W. B. DetcHMANN, F. H. SrepHens Jr, M. Kepiincer, and K. F. Lampe, J. Occup. 
Med. 1:369-381 (July) 1959. 

Acute exposure to microwave energy with a frequency of 24,000 megacycles (wavelength of 
1.25 cm.) is capable of inducing marked local and systemic effects in rats, mice, and chicks, 
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and death in rats and mice. In view of the fact that a power density of 0.01 watts per 
centimeter squared is generally considered safe for repeated human exposures, is should be 
noted that 45 minutes of exposure (rat) to 0.02 watt per centimeter squared induced slight 
congestion of the lungs, a subcutaneous scrotal tissue temperature of 35 C and a rise in 
temperature of 1 C at the dura of the frontal lobe of an intact skull. Seven hours of ex- 
posure (rat) to 0.024 watt per centimeter squared caused a marked leukocytopenia and an in- 
crease in the number of erythrocytes per cubic millimeter. Unquestionably, man, because of 
his size and body weight, is much more resistant to the effects of microwaves of this frequency 
than small laboratory animals, but the fact remains that local injury may occur if the ex- 
posure should be sufficiently intense and prolonged. Comparison of effects produced by micro- 
waves and infrared energy of similar power density revealed distinct differences. This finding 
suggests that the conclusion reached by Schwann that microwaves about 3,000 megacycles, 
from a practical point of view, are comparable with infrared in their effects on mankind, needs 
some modification at least as far as 24,000 megacycles is concerned. 


Inpust. Dic. 


Some NEAR- AND Far-Fietp Noise MEASUREMENTS FoR RocKeT ENGINES OPERATING AT 
DIFFERENT NozzLe Pressure Ratios. W. H. Hayes, J. Acoust. Soc. Am. .31:1013-1015 
(July) 1959. 

Measurements of near- and far-field noise pressures are presented for a 1,650 Ib. thrust 
engine and for 6,000 to 7,500 Ib. thrust engines for which the nozzle exit pressure was changed 
systematically in order to study its effects on the noise level and spectra. Near-field surveys 
indicated that the highest noise pressure occurred at about 20 exit diameters distance down- 
stream of the nozzle near the transition from supersonic to subsonic flow. At a radial distance 
of three exit diameters, the noise pressure levels varied from about 145 db just upstream of 
the nozzle to about 170 db downstream of the nozzle, and no consistent trends were noted 
as a function of nozzle exit pressure. In general, the spectra at points downstream of the 
nozzle contained considerably more low-frequency noise than those measured upstream of the 
nozzle. It was noted that the maximum far-field noise was radiated in the downstream direc- 
tion at angles of 30 to 45 degrees from the jet axis. The acoustical power radiated from all 
nozzles averaged about 0.5% of the mechanical power of the exhaust stream, the least noise 
being radiated by the nozzle having an exit pressure less than atmospheric. 


Inpust. Hye. Dic. 


OccupationaL Lunc Cancer: A Review. RicHArp Dott, Brit. J. Indust. Med. 16:181 (July) 
1959. 

The history of industrial lung cancer has shown that a specific industrial hazard may be 
overlooked for many years by both management and employees. The first indication of a 
risk has usually been an acute medical observation that a disproportionate number of the 
patients presenting with lung cancer have been employed in a particular industry; alternatively, 
evidence has been provided by the occupational mortality statistics for the whole country or 
by an analysis of the occupations recorded on the death certificates in the locality in which 
the industry was situated. Sometimes this evidence has been overwhelming, as in the case of 
the Schneeberg miners; but, usually, to obtain proof of the existence of a risk, it has been 
necessary to carry out a detailed study of the fate of selected workers over a number of years 
and to compare the mortality among them with that recorded for other populations. Lung 
cancer is a rapidly fatal disease and although it is now a common cause of death, its prevalence 
is so low that, even in the presence of a major risk, the examination of as many as 1,000 
workers may fail to reveal any cases at all on a single occasion. 


In recent years the mortality from lung cancer due to nonindustrial causes has increased 
enormously; now in Britain lung cancer accounts for more than 10% of all deaths among men 
aged from 45 to 64 years, the ages at which a risk of industrial cancer may most readily 
be detected. In these circumstances, the discovery of a new risk by simple clinical observation 
is difficult and if any additional risks remain to be discovered it is probable that they will be 
revealed by planned prospective studies, undertaken with the special object of finding out 
whether any risks exist. That all the existing risks have been discovered seems most un- 
likely. Moreover, new materials and new processes are being introduced into industry almost 
daily and there is no reason to suppose that they will necessarily all be free from risk. It 
may be expected that industrial studies will continue, as in the past, to make important advances 
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in our knowledge of all aspects of carcinogenesis. In this respect, detailed studies of the rela- 
tionship between exposure, incidence, and duration of latent period may be of particular value. 
AUTHOR'S CONCLUSIONS 


DeRMATITIS IN THE SouTH WALES MINING INDUSTRY: A Report oF A SuRvEY OF Two 
Bryan F. Matruews, Brit. J. Indust. Med. 16:200-207 (July) 1959. 

A survey to determine the prevalence of dermatitis in collieries and to investigate the aetiol- 
ogy of the condition has been carried out in South Wales. 

Two collieries were chosen because of a marked variation between them in the incidence of 
claims for dermatitis compensation. The method was to examine the entire colliery populations 
and to submit the cases found to detailed study. 

The populations consisted of all miners on the colliery payrolls on the day the survey began. 
Of both populations practically 100% were examined. 

The cases were classified as occupational and nonoccupational, and a third group was re- 
served for doubtful cases, possibly related to occupation. The prevalence of occupational derma- 
titis was almost the same in the two collieries. The prevalence of nonoccupational dermatitis 
was also similar in the two collieries. The incidence of claims for benefit does not, therefore, 
appear to reflect the true prevalence of the disease. A correlation between the contrasting 
claims rates and variation in the severity of occupational dermatitis in the two collieries was 
established. 

Occupational dermatitis most commonly developed on the lower limbs; this tendency was 
greatest in coal-face workers. The special distribution of the rash corresponded to the areas 
most exposed to frictional damage at work. 


AUTHOR'S SUMMARY 


PATTERNS OF SICKNESS ABSENCE IN A RatmLway Poputation. Cecrt Gornon, A. R. EMERSON, 
and Derek S. Pucu, Brit. J. Indust. Med. 16:230 (July) 1959. 


This investigation was carried out in order to obtain morbidity statistics in a large industrial 
population with special reference to the effects of ageing. 


The population chosen, the “railway research population”, consisted of a sample of Scottish 
railwaymen, drawn from five of the eight areas in the Scottish Region of British Railways. 
Only certain occupational grades were studied. 


Information was obtained over a period of one year by means of a detailed monthly return 
of: (a) sickness absence data, and (b) job changes. Indices of sickness absence were defined. 
The sickness absence experience of the railway research population was compared with that 
of other populations. It is a healthier group than the total insured population but differs in 
some respects from that of London Transport. 

The nature of sickness absence within the railway research population was then studied. It 
was shown in all but one measure used that sickness tends to increase with age, the most im- 
portant factor being the increase of long episodes. Examination of the frequency distribution 
of the duration of sickness episodes revealed that sickness absence tends to be taken in 
terms of -weeks off rather than days off. 

Analysis of the daily variation in sickness absence showed that the total absence rate 
increased from Monday to Friday. There was a well defined tendency for sickness to 
start on Mondays, and in longer episodes an additional tendency to start on Fridays. This 
was interpreted in terms of morale, both positive and negative. 

Marked differences of the same order of magnitude as those due to age were noted 
in the sickness experience of the various grades, related to both conditions of work and 
responsibility. 

The reasons for job changes were analyzed and the grades to which men were transferred 
were identified. The choice of suitable grades for older workers was discussed. 


It was concluded that working conditions might be important factors in the type of sickness 
absence experienced and that comparisons with other populations might be helpful in this 
context. More detailed work was also called for on the psychological as well as physical 
aspects of the work situation for both the person and the grade. 


AUTHORS’ SUMMARY 
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A Case oF CIRRHOSIS AND PRIMARY CARCINOMA OF THE LIVER IN CHRONIC INDUSTRIAL 
ARSENICAL INTOXICATION. S. S. JHAvERI, Brit. J. Indust. Med. 16:248 (July) 1959. 
A case of primary liver carcinoma associated with liver cirrhosis in a man who had handled 
arsenious oxide and sodium arsenite for over 20 years is described with reference to his 
occupational history, clinical condition, and with details of pathological findings. 


AUTHOR'S SUMMARY 


Some Hazards IN THE MANUFACTURE AND Use or Ptastics.’ D. Kenwrn Harris, Brit. J. 
Indust. Med. 16:221 (July) 1959. 


The expansion of the plastics industry during the last few years has introduced the 
possibility of hazards from new polymers and from modifications to old products. The first 
two sections of this paper deal with the diminishing incidence of dermatitis in synthetic 
resin plants using formaldehyde and with the toxic properties of some chemicals added 
during the manufacture of polyvinyl chloride compositions. After a brief reference to the 
hazards of catalysts used in the manufacture of new polymers in the polythene series, an 
account is given of the dangers of polytetrafluoroethylene. At high temperatures this important 
new polymer gives rise to decomposition products that may be harmful when inhaled, and 
smoking contaminated tobacco is one of the commonest ways in practice by which workmen 
may be affected. Animal experiments have confirmed the dangers of excessive heating of 
this polymer although the symptoms differ from those in human beings so that it is still 
not possible to incriminate any one of the products evolved at these temperatures. In a 
description of the hazards of manufacture of copolymers of butadiene that are new to this 
country the toxic properties of the monomers are given in some detail since some of these 
could prove harmful to the factory worker unless adequate precautions are taken, although the 
final materials are inert and free from danger. 


There is an increasing demand for the use of plastics by the general public and in specialized 
fields. They are widely used in the food industry and for domestic articles so that it is 
important that both the raw materials and the final article will not contaminate food or 
beverages. None of the constituents of the plastics should be capable of being extracted by the 
food or drink with which they come into contact but in order to ensure this it is more 
convenient in practice to submit them in the first place to the action of a few selected 
solvents. Depending on the results of these initial experiments, the materials may subsequently 
have to be submitted to pharmacological tests which may take several weeks to be completed. 
Three unusual problems in this field are described. 


The most difficult application in which to insure freedom from danger is probably in the 
surgical use of plastics. Surgeons already have wide experience of the technique of handling 
and using plastics. Although the effects of a few selected plastics have been investigated and 
described, the response of living tissues to these materials is often unpredictable. The results 
of implantation in many patients will not be available for several years and it is suggested 
that the misuse of plastics in this field presents dangers that may not always be appreciated. 
AUTHOR'S SUMMARY 


UNTERSUCHUNGEN UBER DIE VERGLEICHBARKEIT DER RESULTATE VERSCHIEDENER STAUBMETHO- 
DEN. (A Stupy oF THE EQUIVALENCE OF RESULTS FOR DIFFERENT Dust MEASURING 
MetHops). WALTER LorENz HARTMANN, 19:345-351 (Oct. 1) 1959. 


A comparison of the results of various dust measuring methods proved that there exists a 
good degree of correlation between the results of the various methods in the case of dusts 
with a small portion of agglomerations. For up and down clearly defined like measuring 
ranges there is also a serviceable conformity of the average values. With dusts having a 
large share of agglomerations, it is necessary to determine the conversion factors between 
the measuring methods in each case and they apply only for the dust condition concerned. 
AUTHOR'S SUMMARY 


EvALUATION OF DisaBititry IN CoAL MINERS WITH CHRONIC PULMONARY DISEASE. WILLIAM 

H. Anperson and WiiittAM F. Scuminr, J.A.M.A. 171:145-150 (Sept. 12) 1959. 

At the present time the maximum breathing capacity test provides the most significant 
correlation between symptoms and history of ability to work without pulmonary symptoms, 
as compared with the vital capacity or three-second timed vital capacity tests. As a study that 
can be readily performed in the general hospital or physicians’ office, it offers the most practi- 
cable objective guide to evaluation of dyspnea in relation to hard manual labor in coal mining. 
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This conclusion is based on studies carried out in 482 persons, most of whom were soft-coal 
miners, divided into seven groups by varying degrees of breathlessness in association with 
physical activity. Similar studies should be done to serve as disability guides for other groups 
of workers. 

AUTHORS’ SUMMARY 


Severtry oF MyocarprAL INFARCTION IN GARMENT WorKeERS. Leo Price, J. Occup. Med. 
1:150-154 (March) 1959, 

By means of taking routine periodic electrocardiograms in a large number of overage 
garment workers, the diagnosis of myocardial infarction was made in 44 patients. Thirty per 
cent of those studied, 123 patients, were unaware that they had had a heart attack. Of these, 
103 had had no disability. Thirty-two patients who were aware that they had had a heart 
attack also were not disabled, and they continued their usual activities. The median period 
of disability was 12 weeks, based on the records of 228 patients for whom disability information 
was complete. 

In this older-age group, myocardial infarction is not always incompatible with continued 
employment and a reasonable life expectancy. 


AUTHOR'S SUMMARY 


MeaAsurinG Dust ExposuRE WITH THE THERMAL PRECIPITOR IN COLLIERIES AND Founp- 
ries. S. A. Roacu, Brit. J. Indust. Med. 16:104, 1959. 

The standard thermal precipitator has been modified for field surveys of airborne dust ex- 
posure so as to make it more portable. A microprojector is used when assessing the samples 
and for coal-mine dusts the counts are restricted to the range 0.5 to 5y. 

In industrial environments the dust concentration appears to vary with a standard deviation 
of more than 50% of the mean. Part of this variability is due to errors of the thermal pre- 
cipitator. The standard error of a count of a sample is about 10% to 15% in practical work 
and the combined effect of this and other errors is that the standard error of a single result is 
about 15%. However, in practice this can be neglected since the dust concentration itself is so 
variable. A more important source of error is the bias, due to overlapping among the particles 
on the cover glasses. The count may give a serious underestimate of the number of airborne 
particles if high sample densities are used. 

The product of average concentration and duration of exposure is probably a good index 
of the dose of dust retained in a man’s lungs. The duration of exposure is measured by a 
simple time study made at the same time as the concentration is measured. 

Samples are taken near workers chosen at random to give unbiased estimates of the dust 
exposure. Ideally successive samples are taken alongside different workers. However, in a 
survey at a colliery it was not possible to do this and each day had to be spent with one 
collier. The mean dust exposure of the coal-getters was 2,860 particle-hours per shift, of 
those on stone work 2,250 particle-hours per shift, and the remainder had a mean dust ex- 
posure of 1,010 particle-hours per shift. 

In a survey at a steel works successive samples could be taken alongside different workers. 
It was found that the dustiness was unrelated to the apparently dusty processes and as the 
dust was very fine it was suspected that it was the normal atmospheric pollution of the 
neighborhood. This was confirmed by samples taken outside. 

The cost of such surveys is found to lie between L-1 and L-2 per sample taken and con- 
sequently alternative instruments are being developed which can run unattended for long 
periods. In future research studies respiratory ventilation as well as dust exposure may be 
measured over many years, which, combined with periodic medical examinations, would enable 
the relation between dust exposure and its effects on the men to be determined. 

AUTHOR'S SUMMARY 


RECHERCHES SUR LES POUSSIERES DE LAMINOIR ET LEUR CAPACITE PATHOGENE: LES SIDEROSES 
PULMONARIES, (RESEARCH ON Dusts FROM ROLLING MILLS AND THEIR PATHOGENIC EF- 
FECTS: PULMONARY SIDEROSIS.) REPRINTED FROM BULL. Soc. Sic. Mep., LuxEMBouRG, 127 
pp., 170 Fics., 36 REFS., (AuG.) 1957. L. Morrtor, M. Mostncer, J. BartHeL, H. Heyart, 
and G, PERINET. 

The term siderosis was proposed by Zenker in 1876 for lung disease caused by inhaling 
dust of iron and iron oxide. An account is given of the history of the disease. Dust 
samples were collected in six rolling mills and subjected to chemical and physical analysis. 
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Sampling was carried out at breathing level but no attention seems to have been given to the 
selection of respirable particles so that it is uncertain whether the material analyzed was 
comparable with dust actually causing the disease. 

The principal constituents of rolling mill dust were metallic iron and its oxides; the silica 
content was insufficient to cause silicosis. The dust, therefore, caused pure siderosis. 

Guinea pigs and rats were exposed to sieved dusts in experimental chambers for 2 or 3 
hours daily. Siderotic nodules formed in their lungs by a mechanism initiated on the alveolar 
septa, as in silicosis, but the lesions regressed when exposure to dust ceased. Various other 
organs were involved in the syndrome of siderosis, and it seemed that some toxic action must 
be attributed to the dust. 


C. N. Davies 
Buti. Hye. 
Cancer Detection Activities IN INDUSTRY: ELEVEN YEAR Fottow-Up Reporr. T. J. 
Butcer and A, J. Fremine, J. of Occup. Med. 1:211-214 (April) 1959. 


A method of screening has resulted in a yield of 6.1 cases per thousand in our experience. 
As far as employee-time lost is concerned, it is negligible, especially when one considers that 
the examination takes less time than the usual coffee-break, which practically every employee 
indulges in every day—not just once a year. 


The yield does not, of course, represent the true incidence or prevalence rate in our 
total employee population; rather, it represents the result of a special effort or program of 
cancer detection. Employees participated voluntarily. 


As the result of an 1ll-year experience in cancer-detection involving 9,000 examinations, 
55 cases of malignancy were diagnosed, and all the patients accepted treatment. At the 
time of the preparation of this report, all except one of the employees are alive and working 


or retired. This represents a 1 to 10-year follow-up survival. It also indicates a 0% surgical 
mortality rate. 


There were more than 900 benign conditions diagnosed for which treatment was advised. 


We feel the program of cancer detection has proved its value as part of an industrial 
health service. 


A CoMPARISON OF RAILROAD AND Steet Mitt Lost Time Cases. Rosert J. HAten, J. of 
Occup. Med. 1:203-206 (April) 1959. 
Two contrasting industrial safety performances have been considered. Distinctly different 
impressions of these performances are obtained if one first considers the frequency and 


severity rates and then considers the actual injury experience theoretically measured by these 
rates. 


Extension of prescribed values for all injuries, such as exist for amputations and 
fatalities, would materially improve existing measurements. Such values could be assigned to 
fractures without great difficulty. Less well-defined conditions are not so readily adapted 
to objective evaluation, but a workable schedule could be devised by conference of safety 
and medical personnel conversant with the field. 


The many potential values of a uniform industrial injury code would seem to outweigh 
the hard work necessary to develop such a code. Safety personnel would welcome more 
objective measurements than exist today, but most enlist our interest and help in development 
of such a code. 

The three groupings of variables revolving about the (1) patient, (2) work situation, 
and (3) medical problems can be much further evaluated. Only a few aspects have been 
considered, but all of those discussed have two characteristics: (1) All could influence 
whether a man will lose time and how much time he will lose; and (2) none are properly 
charged or credited to safety performance. Safety departments and programs are thus 
assessed partially by factors rather remote from safety performance. 


AUTHOR'S SUMMARY 


SILICOSES A FORME RADIOLOGIQUE CONDENSANTE D'EMBLEE PAR EXPOSITION AUX POUSSIERES DE 
SILICE CALCINEE. (SILICOSIS PRESENTING RADIOLOGICALLY AS MASsIvE SHADOWS FROM 
Exposure To Dusts or Catcinep Sitica Diatomaceous EartH). J. CHAMPEIX and R, 
AtLaux, Arch. mal. profess. 19 :463-466 (Sept.-Oct.) 1958. 

Diatomaceous earth is dried in rotating furnaces at a temperature of 400 C and is then 
ground, sifted, and bagged. Workmen exposed to the dusts from these operations have been 
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found to develop silicosis after 20-25 years. Since 1949 in a works calcining diatomaceous 
earth at a temperature of 950-1,000 C a greatly increased number of cases of silicosis has 
been observed. The authois attribute the increased risk partly to the conversion of opal, an 
amorphous form of silica, to crystobalibe and partly to exposure to hydrochloric acid 
produced during the calcining process. The characteristics of the condition are the rapid 
onset of bilateral, symmetrical, confluent massive shadows, on a background of reticulation, 
which in the majority of cases appear without passing through micronodular and nodular 
stages and which frequently run a rapidly fatal course. 
I. T. T. Hiccrns 
Buti. Hye. 
Tue Carpiac in INpustry. Eucene L. Cooptey, J. Occup. Med. 1:155-157 (March) 1959. 

Recent studies on prognosis of cardiacs in industry have suggested a more optimistic at- 
titude than that previously held. 

Problems that must be coped with in any program of rehabilitation are reviewed. 

Methods of functional classification of cardiacs in terms of type of job suitability on 
the basis of measured caloric output would seem to afford a more rational basis for job 
determination. 

Specific limitations for varied types of job activity on the basis of heart classification, 
dangers to fellow employees, and probability of increasing cardiac damage are cited as 
a practical basis of job selection. 

AUTHOR'S SUMMARY 
PNEUMOCONIOSIS IN DIATOMITE MINING AND Processinc. W. C. Cooper and L. J. CRratiey, 

U.S. Dept. of Health, Education and Welfare, Public Health Service, Publication No. 

601, Washington, D.C., U.S. Government Printing Office, 1958. 86 pp. Price: 55 cents. 

This report, published by the Public Health Service of the United States, gives the 
results of a study of pneumoconiosis caused by diatomaceous earth which was carried out 
in five undertakings in the western states. Out of 869 workers examined, 9 per cent, showed 
signs of pneumoconiosis. The incidence of this disease is particularly high in workers 
engaged in milling operations (48 cases among 101 workers). The evidence shows that 
in processing diatomaceous earth the greatest risk lies in exposure to cristobalite dust which 
forms during the calcination of the earth. The report includes a description of excavation 
and processing operations, a study of dust accumulation, and a summary of the clinical 
aspects of a certain number of cases. A substantial bibliography concludes the report. 

OccuPATIONAL SAFETY AND HEALTH 
SeroLocic EvipeNce oF OccupPATIONAL PsitrAcosts IN Pouttry-PLANT WorKERS. MILA 

E. Rrnpce, Erwin L. JuNGHERR, and JoHN H. Scruccs, New England J. Med. 260: 

1214-1218 (June 11) 1959. 

Psittacosis has been recognized for a number of years as an occupational hazard in 
some poultry-processing establishments. Although many millions of chickens are raised 
and processed annually in the United States, no outbreaks of psittacosis in chicken-processing 
plants have been described. However, sporadic cases due to contact with chickens have 
occurred, 

In December, 1956, a case of psittacosis in a town in southeastern Connecticut was 
reported. Three weeks after discharge from the hospital, a second blood specimen. still 
showed complete complement fixation at a dilution of 1:64. A history of employment 
showed that during the previous eighteen months she had been employed in a local poultry- 
processing plant, where her principal job was removing the trachea from birds during 
the dressing operation. 

A serologic survey of the employees of the plant was made in an effort to find evidence 
of previously unrecognized infections. Laboratory results of this survey showed that six 
of the thirty-four employees tested had titers suggestive of past experience with the 
psittacosis virus. A review of the records showed that the six serologic specimens 
classified as reactive, including the initial patient, were from employees who had worked 
in the evisceration operation. Two plants in the central and southwestern parts of the 
state were selected and Plants D and F. 

The high percentage of reactors in the poultry-plant workers, thirty-five years of age 
and over (24%), as compared to the control group (3.3%) appears to be related to duration 
of employment in this industry rather than to the chronologic age. 
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TABLE 1.—Reactors and Acute Reactors Found in 
The Various Poultry-Processing Plants 


Reactors Acute Reactors 


No ——— 


Plant Tested No. % 


Zz 


Totals 


Averages 


La SorpitA PROFESSIONALE NELLE INDUSTRIE (Nota II). (OccuPATIONAL 

DEAFNESS IN STEEL INpustRIES). C. CALERO, R. Fior, and G. Pestatozza, Med. lavoro 

50 :458-479, 1959. 

The authors carried out a statistical investigation on hearing loss of 734 workers of steel 
industry. The workers were classified in 15 different groups of work. Physical characteristics 
of noise were recorded, i.e., intensity, frequency composition, and duration of exposure. A 
specially deviced audiometric card was then filled for case history. 

Furthermore, each subject was submitted to E.N.T. examination and to five frequencies 
air conduction audiometry. For statistical evaluation threshold measurements were cor- 
rected for the effects of ageing at each frequency. Statistical treatment of data pointed 
out that all persons of the different groups of work underwent a more or less severe degree 
of hearing loss. Hearing loss, however, presents consistently the same characteristics, i.e., 
a dip for high frequencies, particularly for the 4,000 c.p.s. 

For these reasons and on the basis of case history, the authors can state that hearing 
loss is surely related to the noise to which the workers were submitted. Hearing loss is 
more marked for boiler-makers, carpenters, riveters, nail-makers, and blacksmiths; it is 
moderate for Martin steel foundry, electric steel foundry, and for iron-sheet factory. 

Subjects who were submitted to acoustic trauma prior to the present work do not have 
a hearing loss more marked than the other workers of the same group. Among these sub- 
jects it is only noticeable a larger dispersion of values. 


AUTHORS’ SUMMARY 
Su Due Casi pr Siticost MassivA AssociATA A NEOPLASIA PoLMONARE. (Two CAsEs 

oF MAssIveE S1iicosis ASSOCIATED WITH PULMONARY TuMoURS). E. GHISLANDI and M. 

FINULLI, Med. lavoro 50:426-431, 1959. 

The pathogenesis of pulmonary condensation in the course of silicosis is still discussed: 
the superimposition of other factors to pneumoconiosis is considered as necessary: in view 
of the immunological theory of silicosis, these factors are considered as “adjuvants,” able 
to enhance the antibody response. Tuberculosis is the most important and frequent such 
factor, although a specific association has never been found in 100% of the cases, even 
at postmortem examination. At the Clinic for Occupational Diseases of the University 
of Milan, of all the cases of massive silicosis seen at autopsy, only 46.2% were found to 
have also tuberculosis. It is admitted that nonspecific broncho-pulmonar infections and 
collagen diseases (such as primary chronic polyarthritis and sclerodermia) may induce the 
formation of massive condensation. Two cases are reported in which a preexisting simple 
silicosis underwent confluence in connection with the development of a neoplastic process. 
The possibility is suggested that from the lung carcinomas some endotoxic lipopoly- 
saccharides are liberated, which have antigenic properties and can enhance the immune 
reactions due to quartz. 


Eprtor’s SUMMARY 

Mercury AS A PotentTIAL HAZARD IN MepIcAL LABORATORIES. FRANCES E. Noe, New 
England J. Med. 261:1002-1006 (Nov. 12) 1959. 

A review of the sources, pathogenesis, symptoms, physical findings, and diagnosis of 

chronic mercury toxicity is presented. Prevention and control in laboratories is described, 
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with particular emphasis on technique and handling of the metal, based on the findings of 
several studies of chronic mercurialism conducted in industrial and scientific laboratories. 
The current interest in pulmonary-function centers and establishment of new laboratories 
in this field exposes an increased number of persons to metallic mercury, many of whom 
may be unaware of its danger. 

The insidious nature of poisoning due to this metal is such that the patient may be 
relatively symptom free for years and then acquire serious chronic illness. Though con- 
ditions in clinical laboratories are not apt to produce the more severe toxic reactions that 
have been seen with industrial exposure, careless handling of mercury can allow vapor 
concentration to rise to toxic levels. 

Shepherd et al. found concentrations as high as 0.07 mg. per cubic meter of air in a 
number of ventilated and unventilated laboratories where no workers with chronic mercury 
poisoning were found, but Neal, in a second section of the same report, states that 100ug. 
per cubic meter (0.1 mg.) was the lower concentration level at which toxic symptoms were 
found in industrial studies done by the United States Public Health Service. 

In general, the studies that have been done indicate that there is a rough correlation 
between chronic mercurialism and the vapor concentrations of the work areas but not with 
duration of individual exposure. Inhalation of vapor and finely divided mercury-contami- 
nated dust is one of the major routes of entry of mercury into the body, but ingestion and 
absorption through skin, probably by way of sweat glands and hair follicles, are also means 
of increasing body stores. 

Lane regards 100ug. of mercury per liter of urine as abnormal. 

AUTHOR’S SUMMARY 


Mipotto Osseo Net SAturNisMo AL Microscopio ELetrronico. (ELECTRON MI- 
croscope Stupy oF Bone Marrow IN Leap PotsontnGc). B. Pernis and A. Barratt 
Med. lavoro 50:447-457, 1959. 

The authors have studied with the electron microscope ultrathin sections of sternal bone 
marrow of two patients with patent lead poisoning. In both cases many marrow erythrocytes 
and erythroblasts showed submicroscopic alterations consisting in swelling and disorganiza- 
tion of mitochondria. In some cells the mitochondria were filled with ferritin granules. 

These alterations, comparable with those previously observed in the red blood cells of 
lead-poisoned guinea pigs, are likewise interpreted as due to lead-induced disturbances of 
heme synthesis, many steps of which take place in the mitochondria. 

AUTHORS’ SUMMARY 


BiocHEMICAL STUDIES ON THE Toxicity OF TETRAETHYL LEAD AND OTHER ORGANO-LEAD 

Compounps, Jit, E. Cremer, Brit. J. Indust. Med. 16:191-199 (July) 1959. 

The actions of purified tetra-, tri-, and di-ethyl lead on rats and rat brain slices and brain 
brei have been examined. A method based on a reaction with dithizone and capable of esti- 
mating tri- and di-ethyl tin in rat tissues has been developed. After injection into rats 
tetraethyl lead is converted into triethyl lead and this is responsible for the toxic effects. 
Diethyl lead is much less toxic and the effects are different. The utilization of lactate and 
the oxidation of glucose by brain brei and slices respectively are inhibited by triethyl lead. 
A similar effect is seen in slices taken from rats poisoned with tetra- or tri-ethyl lead. Rat 
liver microsomes readily convert tetraethyl to triethyl lead and the latter is stable and remains 
in the animal tissues for several days. The concentration of triethyl lead in the brain is 
not high in comparison with other tissues, but brain tissue appears to be unduly sensitive to 
its toxic action. Neither tetra- nor tri-ethyl lead reacts with dimercaprol (BAL) or edathamil 
(EDTA). Diethyl lead reacts with BAL but not with EDTA. 

AUTHOR'S ABSTRACT 


ToxICoLOGICAL ON HyprocArBons V. KerosINe. Horace W. Toxicology 
and Applied Pharmacology Vol. 1: No. 5 (Sept.) 1959. 


The author’s studies on rats, rabbits, and chickens suggest that pneumonia in clinical 
kerosine poisoning is due to aspiration of a relatively small volume of kerosine during or 
after the swallowing rather than due to blood-borne kerosine following absorption from 
the gastrointestinal tract. For this reason, treatment of kerosine poisoning due to accidental 
ingestion should not include the induction of vomiting or other clinical procedures which 
would tend to induce vomiting, such as the passage of a stomach tube for gastric lavage, 
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endotracheal tubes, or nasal tubes. Since antiemetics are central nervous system depressants, 
they are contraindicated because sedation and stupor are frequently found in cases of kerosine 
poisoning. Furthermore, the aspiration probably takes place at the moment of ingestion or 
shortly thereafter. Positive measures recommended are: (1) oxygen (face mask or tent) ; 
(2) antibiotics prophylactically for the prevention of secondary bacterial pneumonia; (3) 
if the patient is conscious, the ingestion of vegetable oils to dilute the kerosine, diminish the 
rate of absorption, and soothe inflamed mucous membranes of the gastrointestinal tract. 
CONDENSED FROM AUTHOR'S SUMMARY 


Errect or L-Ascorsic Actp ADMINISTRATION ON THE EXPERIMENTAL LIveR INJURIES OF 

Rats. Ryu Hirose, J. Sc. Labour 35:149-157 (Feb.) 1959. 

Results : 

1) The decrease in body weight of rats brought about by repeated intravenous injections 
of CCl, (0.1 cc. per 100 gm. of body weight per day) seemed to be slightly reduced by 
vitamin C administration. 

2) The vitamin C content of the liver was reduced by repeated injections of CCls, but 
the reduction was, to some extent, prevented by the administration of 1 mg. of L-ascorbic 
acid per day. 

3) The urinary excretion of vitamin C. was scarcely influenced by the injection of CCl. 

4) The urinary excretion of nitrogen was increased and the nitrogen content of the liver 
tissue was decreased by CCl, injections. These findings seemed to be closely related to the 
reduction of body weight, and suggest that the protein metabolism was accelerated by CCla. 

5) Histological examinations revealed that the damage due to CCl, was most conspicuous 
in the liver. The vitamin C injections seemed to alleviate degenerative changes, which would 
be caused by CCly, and to spur productive changes in the liver. 

AUTHOR’S SUMMARY 
IN ENGLISH 


EXPERIMENTAL DATA CONCERNING THE INFLUENCE OF IONIZED AIR IN POISONING BY CERTAIN 
Orcanic Sotvents (Date experimentale privind influenta aerului ionizat in unele intoxi- 
catii cu solventi organici). W. Prstaru, S. Cupcea, and M. DeLeanu, Igiena, pp. 319-328 
(Oct.-Dec.) 1958. 

Experimental poisoning by benzene and monochlorobenzene of mice and rats exposed to 
ionized air revealed, by comparison with a control group of animals exposed to the ambient 
air, that ionized air increased resistance to poisoning and reduced the intensity of the effect. 
OccuPATIONAL SAFETY AND HEALTH 


Continuous Exposure oF LABORATORY ANIMALS TO Low CONCENTRATION OF CARBON Mon- 
oxipe, N. P. MussecmMan, W. A. Grorr, P. O. Yevicu, F. T. Wittnskt, M. S. Weeks, 
and F. W. Oserst, Aerospace Med. 30:524-529 (July) 1959. 

Dogs, rabbits, and rats, with matched control groups, were exposed in a gassing chamber 
to CO with results which were without effect. Neither clinical examinations nor autopsies 
of animals showed anything significant. The authors conclude that .... “No harmful effects 
were found in dogs, rats, and rabbits exposed continuously for three months to 50 ppm.” 


Tue Acute Toxic Errects or Brack Smoke. R. E. Partie, G. D. Wenpp, and F. Burcess. 

Brit. J. Indust. Med. 16:216-220 (July) 1959. 

Few experiments have been conducted on the toxicity of solid carbonaceous combustion 
products. In order to obtain an estimate of the toxicity of black smoke which could be 
compared with similar estimates for other pollutants, the median dosage to death, has been 
determined for smoke from burning tetrahydronaphthalene administered to guinea pigs and 
mice. Values ranging from 147,000 mg. min. per cubic millimeter to 351,000 mg. min. per 
cubic milliter were obtained at concentrations between 714 mg. per cubic milliter and 1,140 
mg. per cubic milliter. Animals allowed to associate protected one another to some extent, 
probably owing to their fur acting as a filter. In mice the cause of death appears to be 
blockage of the air passages; deaths after removal from the smoke are unusual. In guinea 
pigs hemorrhagic lesions are caused, and delayed deaths are commoner. The action of smoke 
on rats resembles its action on mice. It is pointed out that tetralin smoke is considerably 
more toxic to animals than is sulfur dioxide in the same concentration. This finding is dis- 
cussed in relation to atmospheric pollution. 


Inv. Hye. Dic. 
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Stupio SPERIMENTALE SuLLA Tossicira D1 Un Composto Orcanico DeLto Stacno Usato 
CoMe PLASTIFICANTE (EXPERIMENTAL Stupy oF THE Toxicity oF A Trin Orcanic Com- 
POUND Usep As PLastirrer. E. Bartattnt, Med. lavoro 50:338-350 (Maggio) 1959. 
The opportunity of using dibutyl-Sn-oxide as plastifier in the preparation of plastics for 

domestic use was studied, considering its possible toxicity and the possible action of bio- 

logical liquids on the finished product. The following tests are carried out: 1) artificial 
gastric juice and saliva were prepared and pieces of plastics containing dibutyl-Sn-oxide 
into them and maintained for 30 days at 38 C; Sn was then dosed in the fluids; 2) dibutyl- 

Sn-oxide was administered per os in various doses to rats to induce acute and chronic poison- 

ing; 3) pieces of plastic were implanted in the muscles, subcutaneous tissue, and peritoneal 

serosa of rabbits, to observe possible reactions in the tissues where the implants were made. 

Spectografic examination showed the solubility of tin from the plastic into the biological 

fluids. 

Daily doses of 100 mg. per kilogram dibutyl-Sn-oxide induced in rats evident symptoms 
of poisoning in two or three days and the rats began to die at the fifth day. Histologic 
examinations showed diffuse and severe degeneration changes in the liver and in the renal 
tubules and also glomerul changes. With daily doses of 25 mg. per kilogram the rats died 
within 11 days, with the same symptoms and almost identical pathological changes. 

Chronic toxicity was studied by daily administration of 2-5 mg. per kilogram dibutyl-Sn- 
oxide for 60 days. The rats were then sacrificed still in apparent good health. Histological 
examinations showed slight liver changes and some changes in renal tubules, with occasional 
reparative aspects of the tubular epithelium; in general, the picture is that of reversible 
changes. 

Spectrographic investigations were also performed on liver and kidney samples from both 
acutely and chronically poisoned rats and on the spleen of chronically treated rats: the results 
were positive for liver and kidney, negative for the spleen. 

Plastic implants were performed on four rabbits in the thigh muscles and on one rabbit 
in the peritoneal cavity: the animals were killed after three months: no inflammatory reaction 
was seen around the implants. 

The conclusion of this study is to discourage the use of the plastifier because of its 
considerable toxicity and of its solubility in biological fluids. 

AUTHOR'S SUMMARY 


A Work Evatuation Ciinic: Its OPERATION IN A UNIverSITY MepICAL CENTER WITH A 
Review or 2,000 ExAMINEES. JEAN SPENCER FeLton, J. Occup. Med. 1:577-588 (Nov.) 
1959. 

Organization, operation, and finding of 2,000 public assistance applicants examined in the 
work evaluation clinic of the University of Oklahoma Medical Center are given. 

1. The location of a work evaluation clinic in a university medical center is a logical 
procedure for a facility whose objective is the unbiased evaluation of work capacity. 

2. A joint operation between a state department of public welfare and a university medical 
center (two state agencies) is a feasible and practical method of providing the welfare 
agency with capacity estimations fully utilizable for the approval or disapproval of applica- 
tions for public assistance. 

3. The presence of a WEC in a medical center allows both the teaching staff and the 
medical students to become aware of the procedures required for the appraisal of disability, 
the social factors responsible for personal disorganization, and the need for compulsory 
education in order to obviate an increase of the public assistance caseload. The presence of 
specialists and specialty clinics, plus the availability of highly technical and costly diagnostic 
facilities—although an outpatient department system will lengthen the time required for the 
reporting of findings—makes possible the holistic evaluation of the applicant. 

4. It is recommended that state departments of public welfare explore the possibility of 
the establishment of comparable units in the university medical centers adjacent to them, 
where excellent facilities for evaluation are readily available. 

Epitor’s SUMMARY 


Cor PuLMONALE AND CarprAc FarLure. (Editorial) Brit. M.J. 2:229 (Aug. 22) 1959, 


Cor pulmonale, or pulmonary heart disease, exists when the heart reacts abnormally to 
pulmonary insufficiency. It may be acute or chronic and the pattern of response depends 
upon the degree of pulmonary vascular resistance and the severity of respiratory failure. 
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In the earlier stages hyper-ventilation and increased cardiac output compensate for the pul- 
monary deficiency, giving the classical features of the hyperkinetic circulatory state, with 
central cyanosis, warm extremities, and a full arterial pulse. Later the heart may fail through 
hypoxia or an inability to overcome pulmonary hypertension, and then peripheral cyanosis, 
coolness of extremities, and a low amplitude pulse are likely to develop. 

Chronic bronchitis and emphysema probably account for not less than nine-tenths of all 
cases of cor pulmonale, but the progressive pulmonary insufficiency in its advanced stages 
by no means necessarily embarrasses the heart. Indeed, a healthy heart is a remarkably 
vigorous organ, and increasing hypoxia and hypercapnoea may easily incapacitate some other 
part, such as the respiratory center, long before the heart shows signs of strain. Hence, 
studies of the frequency of cor pulmonale associated with cardiac failure do not necessarily 
reflect the prevalence of chronic bronchitis and emphysema, and valid comparisons with, for 
example, air pollution or living conditions may not be easy. An additional pitfall in such 
studies is the difficulty in diagnosing cor pulmonale. Admittedly radiological and electrocardio- 
graphic studies may help, but they are not infallible. 

From time to time efforts have been made to determine the relative frequency of cor 
pulmonale as a cause of cardiac failure. P. Wood estimated that it accounted for between 
5% and 10% of all forms of heart disease, which is similar to the American experience of 
R. W. Scott and C. F. Garvin, who attributed 6.3% of 790 cardiac deaths to cor pulmonale 
secondary to emphysema. On the other hand, F. J. Flint thought that cor pulmonale existed 
in one-quarter of all patients admitted with cardiac failure to the City General Hospital, 
Sheffield. In order to explore further this discrepancy, Professor C. H. Stuart-Harris and 
his colleagues undertook a survey of all patients admitted to various hospitals in the Sheffield 
hospital region suffering from cardiac failure during the period 1954 to 1956. The ages of 
the 487 patients studied were from 15 to 69. The figure for cor pulmonale is striking and 
is even higher than Flint’s estimate; it was 41% in Sheffield alone and 30% in the other 
hospitals in less highly industrial parts of the region. Males preponderated in the ratio of 

Chronic bronchitis and emphysema are known to be exceedingly common in the industrial 
areas of the north of England, so that the incidence of cor pulmonale might also be expected 
to be high. Whether the prevalences of these pulmonary and cardiac conditions necessarily 
go hand in hand is a matter for conjecture. Certainly they both seem to be influenced by 
the same external factors. Stuart-Harris’s figures, which he admits are rather small, strongly 
suggest that residence in an industrial environment and heavy cigarette smoking predispose 
to cor pulmonale. The seriousness of cor pulmonale with cardiac failure is well known, and 
few patients survive the first attack of cardiac failure for more than two years: of Stuart- 
Harris’s 172 patients, 38% died in hospital. 

Epitor’s SUMMARY 


ELECTRONIC PROCESSING OF INDUSTRIAL MepicAL Data (WITH SPECIAL REFERENCE To “Sur- 
GICAL CONVALESCENCE” Statistics). SipNEY Pett, J. Occup. Med. 1:537-540 (Oct.) 1959. 
The records maintained for these programs are intended primarily for clinical or admin- 

istrative purposes, but they have great potential value as raw material for various types of 
research, such as investigations into the relation of occupation to health, absenteeism and its 
causes, and the epidemiology of chronic disease. The data may also be used by the company’s 
medical department to evaluate its activities and to provide a basis for the formulation of 
additional programs. It is necessary to decide whether the nature of the project and the 
information to be obtained justify these costs. 

There are no ironclad rules which one may use to arrive at such a decision; each project 
must be evaluated individually. Generally, the importance of volume is inversely related to 
the complexity of the analysis. Another is frequent repetition of the same type of computa- 
tions. And a third condition is an analytical program which leans more heavily on statistical 
computations than on sorting and tabulation. Thus, all preliminary sorting should be done 
on punch card equipment. 

The processing of the data involves the computation of annual incidence rates of sickness 
absenteeism and various analyses of the number of days of disability, such as frequency 
distributions, means, standard deviations, and estimates of regression parameters. All of these 
computations are furnished for each of 31 selected causes of disability by age, sex, occupation, 
and company location. The program tape is the only one that does not change from year to year. 
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The computer furnished a title for the table and the headings for the columns and rows. 
All of the digits and letters on each line are printed simultaneously at the rate of 10 lines 
per second. 


The time estimate for performing all of the required operations was 2,303 man-hours, 
whereas, the time utilized by the computer is only about eight hours. Furthermore, the com- 
puter furnishes the information at less than one-third the cost. 

In addition to substantial savings in time and costs, the computer has other important 
advantages for which no specific monetary value can be designed. 


First, it eliminates the monotony of performing thousands of similar calculations by hand 
methods. Secondly, it increases accuracy by repeating each series of calculations independently ; 
that is, by using different circuits. Thirdly, it frees personnel and machines for other projects. 
If the computer were not available to us, three persons in our department would have to 
devote at least three months each year to the processing of our data on prolonged sickness 
absenteeism. Fourth, the rapidity with which the reports are furnished enables one to make 
decisions and take any necessary action without prolonged delay. And, finally, the ability of 
the computer to perform highly complex calculations in a short space of time permits the 
researcher to enlarge the scope of his analysis of the data well beyond the limits encountered 
when conventional methods are used. 

Eprtor’s SUMMARY 


ToxicoLocy oF SoME ALIPHATIC Ketones. Epwarp V. Henson, J. Occup. Med. 1:607-613 
(Nov.) 1959. 


The most important physiological response to the inhalation of any of the ketones is 
narcosis. In the industrial application of these materials, this anesthetic effect is usually not 
observed; for, with concentrations at which this could occur, the ketones give adequate warn- 
ing by odor and irritation of the conjunctiva and mucous membranes of the upper respiratory 
tract. There is sufficient evidence to show that the narcotic and irritating effects and toxicities 
of the ketones increase with an increase of molecular weight. Their solvent action on the 
skin is not of primary importance but may be conducive to secondary changes by sensitizing 
agents and infections. 

The absence of reports of intoxications by ketones, despite the enormous volumes used 
industrially, indicates that the low order of toxicity of these substances for experimental 
animals holds as well for man. 

AutTHor’s SUMMARY 


INTRADERMAL TESTS WITH METALS AND OTHER INORGANIC ELEMENTS IN SARCOIDOSIS AND 
ANTHROSILICOsIS. W. B. SHELLEY, H. J. Hurtey, R. L. Mayocx, H. P. Crose, and 

R. T. Carucart, J. Invest. Dermat. 31 :301-303, 1958. 

Recent epidermiological studies have indicated that sarcoidosis could be related to dust or 
to tree pollen. Previous work of the authors with the allergic reaction to zirconium of such 
patients had led to the belief that the reaction could well be an allergic one to trace amounts 
of a granulomatogenic allergen which might be present in the air or soil. However, intra- 
dermal injections of trace amounts of 71 different metallic salts and other pure inorganic 
compounds failed to show any altered response in a group of 35 patients with sarcoidosis or 
in a group of 17 patients with anthrosilicosis. 

APCA ApstRACTS 


Tue Ertotocy or ApLastic ANEMIA, ALLAN J. FLEMING, J. Occup. Med. 1:97-100 (Feb.) 
1959. 

Wintrobe® lists 25 drugs associated with the occurrence of aplastic anemia, and E. E. 
Osgood ® lists 25 agents known to produce hypoplastic syndromes of drug idiosyncrasy type. 
Of these agents, only the nitrophenols are of industrial significance. 

The du Pont Company operated four T.N.T.-manufacturing plants employing some 4,000 
persons during World War II, producing some one and a quarter billion pounds of the 
explosive. By maintaining rigid standards with respect to permissible levels of T.N.T. in the 
air, enforced showers after work, and the use of freshly laundered clothing, gloves, and caps 
each day, we were able to cut down exposure so that no cases of toxic hepatitis or anemia 
developed in the four-year period these plants were in operation. 

In 1957, seventeen million pounds of aspirin were manufactured, enough to make 23 
billion 5 grain tablets. Vitamins came second on the list, to the extent of some seven million 
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pounds. Little or no medical guidance prevails in the use ‘of these drugs. Instead, the public 
is deluged with information concerning wonder cures for a variety of symptoms. 

The probability of developing hypoplastic anemia from occupational exposure to chemicals 
is very much less than from exposure to chemicals used therapeutically. The chief reason 
for this is inherent in the relative risk. In industry, the level of chemical exposure is normally 
kept below a level that would produce any effect in any worker. On the other hand, the level 
of chemical exposure during therapy is deliberately high enough to produce a desired response 
even though the risk of undesirable side-effects is appreciable. 

Eprtor’s SUMMARY 
Current Concepts CONCERNING SuRGICAL CoNvALEScENCcE. N. Henry Moss, J. Occup. Med. 
1:541-544 (Oct.) 1959. 

There is increasing evidence that uncomplicated surgical convalescence is unduly prolonged 
in current civilian practice. Management of patients in the latter phases of surgical conva- 
lescence has been based upon traditional impressions and vague concepts rather than objectively 
supported evidence. 

In order to explore the many factors influencing the total duration of the convalescence 
period after surgery, a conference * was held in 1958 and a monograph published of the 
proceedings. 

A study of the rate of wound healing in relation to duration of surgical convalescence 
reveals that the tensile strength of clean incised wounds return to normal in uncomplicated 
cases in much shorter periods of time than the average current duration of uncomplicated 
postoperative convalescence. The holding power of a wound, i.e., its tensile strength, is almost 
entirely a function of the number of fibroblasts and their maturation. 

As the phase of fibroplasia commences on the fifth or sixth day the tensile strength starts 
to increase rapidly and continues to do so until it reaches maximum strength in 12 to 14 days, 
the greater part being achieved in 8 to 9 days. Since maximum strength of a “clean” wound 
is obtained in two to three weeks in nearly all tissues, fear of disruption or of danger to 
the wound after the third week is usually ill founded. 

As a matter of fact, the average time for return to “full duty” of Air Force personnel 
after common surgical procedures is about one-third the average time for civilians of similar 
age. 

These frequency curves show that 50% of the patients after appendectomy returned to 
“full duty” directly from the hospital after 9 days, 50% after hemorrhoidectomy in 8 days, 
and 50% after inguinal herniorrhaphy in 10 days. 

Johnston and Bartels, working in the industrial community of Detroit, and Powers, in 
the rural area of Cooperstown, N.Y., have demonstrated that many civilian patients do, in 
fact, safely undertake strenuous activity much sooner in the postoperative period than most 
doctors customarily permit. Also, it was noted that when the patients were told specifically 
to return to their normal occupation as soon as they felt like doing so, the average duration 
of the convalescence period was about one-half of that of the group in which the doctor set 
the date to return. 

Should the period of surgical convalescence in civilian practice be shortened by one-quarter 
of that now customary? Dr. Paul Hawley, Director of the American College of Surgeons, 
has estimated that the savings to the national economy would be more than $1,000,000,000 a 
year. Dr. Frank Berry, Assistant Secretary of Defense, emphasized that this savings not 
only has economic benefits but also has important bearings on national manpower requirements. 

There is now strong evidence to suggest that many persons are advised by their doctors 
to undergo much longer convalescence than is necessary. We believe that it is physiologically 
and psychologically appropriate and safe to expect much shorter periods of surgical con- 
valescence than is current civilian practice. 

Eprror’s SUMMARY 
DaTA ON THE BAsIs oF WHICH TO ESTABLISH THE PERMISSIBLE Limit oF BENzot CoNCEN- 
TRATION IN THE ATMOSPHERIC Arr. Yu. V. Novikov, (Predelfio Dopustimye Kontsentra- 
tsii Atmosfernykh Zagryaznenii (Moskva) 3:85-107, 1957. Abstr. Sov. Med. 3:318, Part 
B, 1959. 

Two industrial plants were investigated which discharged benzol into the atmosphere. 

Benzol was found in the atmospheric air around the plant in concentrations from 0.1 to 4.8 


of Surgeons and the New York Academy of Sciences on March 7 and 8, 1958. 
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mg. per cubic millimeter. In order to establish sound criteria for the permissible limits of 
benzol concentration under conditions of long-term experiments, the effect of small concen- 
trations of benzol (close to the permissible limits of workshops) on the higher nervous 
activity of animals was studied. The experimental animals used were rats, which were exposed 
to slight poisoning for six hours daily (except Sundays) during five and one-half months. 
The average concentration of benzol for the first series was 64 mg. per cubic millimeter and 
for the second 13 mg. per cubic millimeter. In the animals of the first series, functional 
changes in the higher nervous activity were found in the second to fourth months, and 
gradually became more severe. In the rats of the 2nd series, almost no functional changes 
in the central nervous system were observed. From this, the author concludes that a con- 
centration of 13 mg. per cubic millimeter is below the threshold as to the effect on the activity 
of the higher sections of the central nervous system of rats. The morphological (histological) 
findings from the experiments are in agreement with the results of examinations of the 
conditioned reflex activity. For the establishment of the permissible limit of benzol concen- 
tration in the atmospheric air it is important to determine its smelling threshold in man. 
It was found that the olfactory threshold benzol concentration for the most sensitive persons 
was 3 mg. per cubic millimeter, and the imperceptible concentration was 2.4 mg. per cubic 
millimeter. The author proposes as the permissible limit of benzol concentration a maximum 
single dose concentration of 2.4 mg. per cubic millimeter, and a 24-hour level of 0.8 mg. per 
cubic millimeter (this is considerably below the concentration which causes pathological 
changes in animals with chronic poisoning). When planning plants which discharge benzol 
into the atmospheric air, arrangements for its recovery must be provided for around the 
residential quarters. 3 tables, 2 illustrations, 26 references. 
Pus. HitH. ENGIN. Apsts. 


Errect oF PoLttutep Los ANGELES AIR (SMOG) ON LUNG VOLUME MEASUREMENTS. HuRLEY 


L. Mottey, Recinatp H. SMart, and CuHartes I, Lerrwicn, J.A.M.A. 171 :1469-1477 
(Nov. 14) 1959. 


The breathing of smog has direct effects on the respiratory tract in addition to direct 
effects on the eyes and indirect statistical effects on total mortality. The direct respiratory 


effects were studied in 66 volunteers, 46 of whom had pulmonary emphysema. Measurements 
were obtained of total vital capacity, timed vital capacity, maximal breathing capacity, residual 
air, and rate of nitrogen-washout during oxygen breathing. These were used as criteria for 
the improvement noted when subjects, after breathing either smoggy air or clear Los Angeles 
air, were allowed to breathe air filtered through activated carbon. The most significant im- 
provement found was the decrease in the volume of residual air noted when subjects with 
emphysema breathed filtered air for not less than 40 hours. The severity of emphysema was 
aggravated by smog. No significant changes in lung volume measurements were demonstrated 
from the breathing of filtered air as compared to smoggy air by essentially normal subjects. 


AUTHORS’ SUMMARY 


How ExHAust GASES BurN: AN AppRoACH TO AIR PoLLUTION B. 

GretFer and R. FriepMANn, Industrial Eng. Chem. 51:953-956 (Aug.) 1959. 

The feasibility of reducing atmospheric pollutants by using noncatalytic afterburners for 
automobiles depends on maintenance of a flame in the engine exhaust gases. The flammability 
of a wide range of synthetic gas mixtures was measured in the laboratory with a flat-flame 
burner. Equations and a correlation curve relate the combustibility of automobile exhausts 
to temperature and composition. The results should be of interest to designers of automotive 


afterburners, to chemical process engineers, safety engineers, and others concerned with 
combustion of vitiated gas mixtures. 


IEC Briers 


Schwefeldioxyd-Immissionen eines Heizkraftwerkes in Miinchen. (Sutrur Dioxipe Emts- 


SIONS FROM A HEATING PoweR PLANT IN MUNCHEN). H. StRATMANN, 19:352-360 (Oct. 
1) 1959. 


To determine the sulphur dioxide emissions prior to and after starting the operation of 
a heating power plant air analyses were carried through over a period of three years. The 
average concentrations (SOz level), built up from individual measurings at various measuring 
points, showed an annually periodic course and rose during the years of observation. Measure- 
ments taken for the purpose of comparison in neighbouring municipal districts showed that 
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the SOz level generally increased constantly, owing to the increasing power demands. As 
against this, the greater frequency for the appearance of higher SOs concentrations, de- 
termined out of the spatial-temporal concentration fluctuations, should rather be a result of 
the start of operating the heating power plant. 

Epitor’s SUMMARY 


Data ON THE Basis OF WHICH TO ESTABLISH THE PERMISSIBLE LIMIT oF HypRoGEN SUL- 
PHIDE CONCENTRATION IN THE ATMOSPHERIC Arr. R. A. Locrnova, Predelno Dopustimye 
Kontsentratsii Atmosfernykh Zagryaznenii (Moskva) 3:63-84, 1957. Abstr. Sov. Med. 
3, 1: Part B, 317-318, 1959. 


The paper deals with the experimental check-up and the more accurate definition of the 
threshold of perception of the smell of hydrogen sulfide, and with the establishment of the 
permissible single-dose maximum concentration of hydrogen sulfide in the atmospheric air. 
In conformity with the suggestion of the commission for permissible limits of concentrations 
of atmospheric pollutions regarding the standardization, by means of the most sensitive indi- 
cator, of the content, of polluting substances in the atmospheric air, the author determined 
the smelling threshold for hydrogen sulphide. A special laboratory set-up is proposed. An 
examination of 670 people revealed that, taking into account individual variations of sensi- 
tivity, 0.040 mg. per cubic millimeter should be taken as the olfactory threshold for pure 
hydrogen sulphide. In addition, the effect of the hydrogen sulphide pollution of the air on 
the health and the sanitary living conditions of the population in the oil industry region 
between the Volga river and the Ural mountains was studied. In the oil gases of that region 
hydrogen sulphide is present up to 5%-6%, even 10%. By an examination of 1,247 samples 
considerable hydrogen sulphide pollution of the atmospheric air in the vicinity of the oil 
plants was found. From 491 questioned inhabitants living near one of the oil plants, 73% 
indicated the presence of the smell of gas in the air, and some of them complained of 
headaches, loss of appetite, and nausea. Similar complaints were found in a number of other 
localities. It was found that the smelling threshold for hydrogen sulphide as a component of 
oil gas is lower than that for pure hydrogen sulphide and is between 0.01-0.03 mg. per cubic 
millimeter. The hydrogen sulphide pollution of the air in concentrations below the accepted 
permissible limit of single dose maximum concentration has an unfavorable effect on the 
feeling of well-being of the population. In the oil industry, hydrogen sulphide does not act 
alone, but in conjunction with other components of the natural oil gas; therefore, stricter 
demands have to be made in these districts as to the hydrogen sulphide contents of the 
atmospheric air. On the basis of these data, the author suggests to accept 0.03 mg. per cubic 
millimeter as the maximum single dose concentration for pure hydrogen sulphide, and 0.015 
mg. per cubic millimeter for hydrogen sulphide contained in the natural oil gas. 10 tables, 
9 references. 


Pus. HEALTH ENGIN. ABSTS. 


PuLMoNARY CHANGES IN HypDANTOIN THERAPY. MAtrHew T. Moore, J.A.M.A. 171 :152-157 
(Nov. 7) 1959. 

Of a group of 31 epileptic patients on hydantoin therapy, 87% showed pulmonary changes 
roentgenologically in the form of “accentuated bronchovascular markings” or “diffuse pul- 
monary fibrosis.” There appears to be an inverse relation between these findings and hydantoin 
gigival hyperplasia. The possible pathogenesis of this form of pulmonary disturbance must 
be recognized to avoid erroneous diagnosis and treatment. 

AUTHOR'S SUMMARY 


TRAINING IN PuHysIcAL MEDICINE AND REHABILITATION. CHARLES D. SHreLps and HuGH 

H. Hussey, J.A.M.A. 171:183-185 (Nov. 7) 1959. 

Medical school curriculums should include provision for instruction in the field of physical 
medicine and rehabilitation. A method of teaching this subject to medical students considers 
availability of limited numbers of trained teachers, utilizes existing facilities of other de- 
partments in the school, and creates a high level of mutual understanding among members 
of the faculty. Development and expansion of the specialty of physical medicine and rehabili- 
tation demand that young physicians become interested and trained in the specialty. Instruction 
of residents in this area of medicine provides broad training in a field of wide responsibility 
and considers economy of personnel, space, and equipment. 

AUTHORS’ SUMMARY 
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THe DuRATION OF SuRGICAL CONVALESCENCE AS INDICATED BY INSURANCE STATISTICS. 
Harvey J. Sarrerr, J. Occup. Med. 1:535-536 (Oct.) 1959. 

We have seen that there is a very wide variation in the duration of surgical convalescence. 
We have seen that increased age has some effect on the duration. The amount of sickness 
income, the wage of the employee, and the relationship between the two seems to be of little 
or no significance. The medical cost area seems to be of some importance. It would, therefore, 
appear that influences other than those just mentioned have a significant effect on the wide 
variations in the duration of surgical convalescence. 


Eprtor’s SUMMARY 


Return TO Work SurGeRY: AN INDUSTRIAL Stupy. ALLAN J. FLEMING, J. Occup. 
Med. 1:531-534 (Oct.) 1959. 


A well-trained and experienced industrial physician knows the nature of the employee’s 
job and is better able to judge whether the employee should go back to full-time, or part-time 
work, or be assigned temporarily to another job. The addition of another two-week period 
of convalescence merely for the sake of safety can often be avoided by so doing. Keeping 
people gainfully employed is our job. An unnecessary extension of convalescence is waste, 
and, today, the price of waste is high. 


Epitor’s SUMMARY 


Tue Action Exertep By Certain PNEUMOCONIOTIC FACTORS UPON THE ACID MUCOPOLYSAC- 
CHARIDE CONTENTS OF PULMONARY MAcRopHAGES. N. GH. Lupu, Dorna VeELIcAN, C. 
Vetican, and V. Oxrnescu, Brit. J. Indust. Med. 16:244 (July) 1959. 

Experimental inhalations of silicon dioxide and tobacco smoke cause a gradual increase 
in the number of pulmonary macrophages containing metachromatic material within the 
nucleus and cytoplasm, and they may assume the appearance of mast cells. Many pulmonary 
macrophages containing metachromatic material were found in anthracotic human lungs. 

Histochemical techniques identify this material as acid mucopolysaccharides. After a more 
prolonged action of pneumoconictic substances, mucopolysaccharides disappear after hyaluroni- 
dase extraction. 

On the basis of these findings the increased amount of acid mucopolysaccharides in the 
connective interstices of the lung during the phase preceding the onset of fibrous lesions is 
explained by the prolonged irritative action of pneumoconiotic substances, which are believed 
to determine hypersecretion of acid mucopolysaccharides by the pulmonary macrophages. 

AUTHORS’ SUMMARY 


THe PeENETRATION OF Dust ParticLes INTRODUCED IN THE ALVEOLAR CAVITY INTO THE 

Lympu FLow 1n Rats. H. Osanat, Rep. Inst. Sc. Labour, No. 54 (March) 1959, 

It has been noticed that the dust inhaled as aerosol or infused intratracheally as suspension 
arrives at the regional lymph nodes in a short time, but the pathway leading the dust from 
the alveolar cavity into the lymph flow has not yet been conclusively confirmed. 

The author has been engaged in studies on experimental pneumoconiosis in rats using 
intratracheal infusion method, and major efforts were made in extensive observation of 
histological changes in the chest lymph nodes of rats in order to evaluate the fibrogenic 
activity of various kinds of dust. During these experiments the author tried also to follow 
up the pathway leading the infused dust from the alveolar cavity into the lymph flow. 

These observations led to the following conclusions: 

1. The coal dust introduced in the alveoli of the lung is led into the lymphatic tissues 
mostly through the stomata found among the cuboidal epithel cells of the alveolar walls 
surrounding the blood vessels or bronchi. 


2. The coal dust introduced in the alveoli of the lung is led into the lymphatic tissues 
mostly after being phagocyted and partly without being phagocyted. 


3. During the first twenty-four hours a small amount of free coal dust particles penetrates 
the alveolar wall, but the major part of dust particles are phagocyted in the alveoli in the 
same time. Thereafter coal dust particles penetrate the alveolar wall after being phagocyted, 
and the penetration of phagocyted dust continues as long as 2 weeks or more. 


4. The above-mentioned stomata can be considered as a part of the lymph vessels. 


Eprtor’s SUMMARY 
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A Hycrentc EvALuATION OF THE POLLUTION OF THE ATMOSPHERIC AIR OF A LARGE CITY 
WitH SuLpHuR Gas, F. I. DuprovsKayA, Predelno Dopustimye Kontsentratsii Atmos- 
fernykh Zagryaznenii (Moskva) 3:44-62, 1957. Abstr. Sov. Med. 3, No. 1: Part B, 
316-317, 1959. 

The paper deals with a study of the pollution of the Moscow atmosphere with sulphur 
gas, and with a reconsideration of the permissible limit of sulphur gas concentration pro- 
visionally adopted by the Chief Governmental Sanitary Inspection Authority of the USSR. 
This sulphur gas concentration has been fixed, in accordance with the threshold of its effect 
on plant growth, at 0.9 mg. per cubic millimeter for short-time exposure, and at 0.5 mg. 
per cubic millimeter for prolonged exposure, and also, in accordance with the human olfactory 
threshold, at 4 mg. per cubic millimeter. The author confined herself to the study of the 
short time effect of sulphur gas by means of determining the smelling threshold, and the 
threshold of reflex action of sulphur gas on the light sensitivity of the optic analyzing system. 
From the investigations carried out, the author ascertained that, in the majority of the people 
under observation, the olfactory threshold for sulphur gas corresponds to a concentration of 
2.6-3 mg. per cubic millimeter, and for persons with a sharper sense of smell 1.6-2 mg. per 
cubic millimeter. The threshold for the effect of sulphur gas on the functional state of the 
optic analyzing system, as determined by the examination of dark adaptation, was 0.6 mg. 
per cubic millimeter. Low concentrations of sulphur gas increased the sensitivity of the 
analyzing system to light, while high concentrations lowered it. The permissible limit of 
maximum single dose concentrations of sulphur gas of 0.75 mg. per cubic millimeter, which 
is accepted at present, should be lowered to 0.5 mg. per cubic millimeter. The atmospheric air 
of Moscow is polluted with sulphur gas mainly on account of smoke gases from industrial 
plants, electric power stations, and boiler houses. The intensity of atmospheric air pollution 
is directly dependent on the direction of the wind, air humidity and barometric pressure, and 
indirectly dependent on air temperature, amount of depositions and wind velocity. In order to 
lower the content of sulphur gas in the atmosphere to permissible figures, it is imperative, 
in some districts of Moscow, to abolish small boiler houses, to change thermo-electric and 
boiler-house electric power plants over to coal with a smaller sulphur content, and to utilize 
more widely sulphur-catching appliances. The putting into effect of the above mentioned 
measures is certain to improve radically the atmosphere of the city. 14 tables. 

Pus. HEALTH ENGINER. ABSTs. 


THE SIGNIFICANCE OF RESPIRATORY SYMPTOMS AND THE DIAGNOSIS OF CHRONIC BRONCHITIS 
IN WorkKINnG Poputation. C. M. FiercHer, P. C. Etmes, A. S. Farrparrn, and C. H. 
Woon, Brit. M.J. 2:257-266 (Aug. 29) 1959. 

One hundred ninety-two postmen and one hundred ninety-two women Post Office employees 
in London age 40-59 were studied by a symptomatic questionary, by measurements of sputum 
volume, and of ventilatory capacity, and by inspection of sickness absence records, 


The men had more cough and sputum than the women, but the prevalence of other symptoms 
and of chest illnesses was similar in the two sexes. Symptoms increased with age in the men 
but not in the women. These differences were only partly attributable to differences in 
smoking habits. 


The severity of phlegm production was graded according to whether or not it occurred 
throughout the day, and this grading correlated well with the volume of sputum produced in 
the first hour after waking. Whether or not the phlegm was said to be perennial appeared not 
to matter. Ventilatory capacity was significantly impaired in the men but not in the women, 
who had the higher grade of phlegm production, frequent wheezing, susceptibility to adverse 
weather, and a history of chest illnesses with an increase of phlegm production. 

It is suggested that chronic bronchitis should be diagnosed in subjects with a productive 
cough not due to other causes, and that it should be graded in severity either according to the 
persistence of the symptom throughout the day or according to the volume of sputum expecto- 
rated. Disability from impairment of ventilatory capacity or recurrent chest illness should 
be regarded as complications and not as essential features of chronic bronchitis, since it is 
important to recognize the disease before it has resulted in disability. Only prospective studies 
can determine the prognosis of the suggested grades of bronchitis in respect of the development 
of disability. 

The disabling form of the disease can be referred to as “chronic bronchitis with ventilatory 
impairment” and “chronic bronchitis with recurrent exacerbations,” and may be graded ac- 
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cording to the severity of the impairment and the frequency of exacerbations. Disability 
appears to be a less frequent consequence of chronic bronchitis in men than in women. 
AUTHORS’ SUMMARY 


SeLectTIve PARTICLE ACCELERATION: New Dust Cottector UNIQUE PRINCIPLE. 
Gas J. (London) 29:298-212 (April 29) 1959. 

A centrifugal type dust collector is described in which the gas is accelerated toward the 
operating zone to six times its entry velocity by the helical guide vanes and the rapidly diminish- 
ing entry section. The cleaned gas emerges through the inner outlet tube at the inlet end and 
the concentrated dust at the other end. It is claimed that 80% of particles of 5y size and 93% 
of particles of 10 size are collected. (Combustion abstr.) 

APCA ABSTRACTS 


BroncHITIs AND Air Potiution. S. G. Burcess and C. W. SHappick, Roy. Soc. Promot. 
Health J. (London) 79:10-24 (Jan.-Feb.) 1959. 

Figures would indicate that smoke in the air of London has decreased over the last four 
years, but that the concentration of-acidic gases (mainly SOz) has remained fairly consistent. 
These results accord with a decreased consumption of coal by residential and, to a less extent, 
industrial and commercial users, but an over-all fuel consumption that has remained relatively 
constant. There is little doubt that living in London for a long period increases the risk of 
dying from respiratory disease, particularly bronchitis. Furthermore, since these diseases are 
often suffered over a number of years, morbidity, too, is associated with the length of residence. 
It must, however, be remembered that the index used—percentage born in London—is somewhat 
crude and gives no indication of internal movement. A significant relationship between mor- 
tality and the two types of air pollution measured—smoke and SOz—has not been demonstrated 
though the former looks the more dangerous. This does not preclude there being a critical 
level of one or both in combination or other types of pollutants which would be associated with 
increased morbidity and mortality. The threshold level above which a smog incident is likely 
to occur in London is reached when the mean level for London attains a daily value of 200 mg. 
of black, suspended matter/100 cubic millimeter of air together with 40 parts of sulfur 
dioxide/100 million parts of air, i.e, about four times the customary winter level. When 
such a level is reached its proportionate effect is most marked on bronchitis but there is as yet 
insufficient evidence to say which of the two pollutants measured, or even which component of 
the sulfur dioxide group, has the greater effect. 

APCA  ApsstTRACTS 


THE ELIMINATION OF OxipES OF NITROGEN FROM AUTOMOBILE EXHAUusT. FRANcIs R. TAYLOR, 

Air Pollution Foundation, San Marino, Calif. Report No. 28, September, 1959. 

It is now generally accepted that nitrogen oxides play a vital role in the photochemically in- 
duced, smog producing reactions occurring in the atmosphere. The primary source of these 
oxides is attributed to combustion processes. In the Los Angeles atmosphere, for instance, it 
is estimated that 65% to 85% of these oxides result from burning gasoline in automobiles, 
while 15% to 35% originate from gas and fuel burning. 

It is believed that the results presented in this report amply demonstrate the feasibility of 
reducing NO by CO and/or Hse in the presence of catalysts such as zinc-copper chromite, iron 
chromite, barium promoted copper chromite, and chromium promoted iron oxide at realistic 
temperatures and space velocities. It has also been shown by our experimentation with iron 
chromite that it is possible to eliminate not only NO but hydrocarbons and CO provided 
sufficient Oz is supplied to the exhaust stream, 


Eprtor’s SUMMARY 


THESAUROSIS FOLLOWING INHALATION oF Harr Spray. B. G. Epertston, Lancet 2:112-113 
(Aug. 15) 1959. 


In a woman, chest radiographic appearances of bilateral pulmonary mottling with hilar 
lymphadenopathy proved to have been caused by inhalation of hair spray. 
Disappearance of the radiological appearances may mean that the irritant has been removed 
from the lungs by phagocytosis to storage sites elsewhere: for example, to liver or spleen. 
CONDENSED FROM AUTHOR'S SUMMARY 
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Tue Arr Pottution II. Arnotp J. Jacosrus, Jack R. Gipson, 
Vincent S. Wricut, Wave E. Cutver, and Lupmira KasstAnorr, The Library of 
Congress, Science and Technology Division, Bibliography Section. Compiled for the 
Public Health Service, Washington, D.C., 1959. 

This second volume of the Air Pollution Bibliography was compiled by the Bibliography 
Section of the Science and Technology Division of the Library of Congress for the U.S. 
Public Health Service, Department of Health, Education and Welfare, under a letter of 
agreement dated July 5, 1957. It follows closely the first volume (The Air Pollution 
Bibliography, Vol. I, by Jack R. Gibson, Wave E. Culver, and Mary E. Kurz, Washington, 
July, 1957) in arrangement, form of entry, type of abstracts, and subject scope. The sub- 
ject index, which cumulates the entries of Volumes I and II, has been considerably expanded 
and presents a more detailed topical breakdown. It should be noted that this volume, like 
Volume I, includes material published over a span of years (1952-1958), selected more or 
less at random. 

It may be of interest to note that the Library of Congress, in cooperation with the U.S. 
Public Health Service and the Air Pollution Control Association, 4400 5th Ave., Pittsburgh 
13, is presently publishing abstracts of current air pollution literature in APCA Abstracts. 
The material abstracted by the Library staff is being selected from both domestic and 
foreign journals in the fields of physiology, medicine, and agriculture, and from foreign 
journals in other fields. 


AN Inpex oF Arr PoLLuTION AND Its RELATION To HeattH. N. E. Manos and Gat F. 
FisHer, J. Air Poll. Control Assoc. 9:5-11 (May) 1959. 


The cities in this country can be ranked according to an index of air pollution based 
on general sources of air pollution, such as home heating, automobiles, and industry. This 
index in its various forms has been correlated with mortality for various causes, using 
several age-sex-race breakdowns. Indexes of socioeconomic factors and other city character- 
istics are also taken into account. The objective is to determine which forms of the index 
correlate with mortality. While this approach may be too crude for conclusive findings, it 
is expected to yield useful background information on the geographic variations in mor- 
tality as related to air pollution sources and population characteristics. The findings to 
date indicate that four causes of death produce a large number of high positive correlations 
with the various indexes of air pollution. These are: (1) malignant neoplasm of esophagus 
and stomach; (2) malignant neoplasm of the trachea, broncus, and lung; (3) arterioscle- 
rotic heart disease, including coronary disease; (4) chronic endocarditis not specific as 
rheumatic and other myocardial degeneration. 


AUTHORS’ SUMMARY 
GAMMA-Ray ANALYsIS oF ATMOSPHERIC Dust SAmpres. J. L. Horwoop, Dept. of Mines 
and Technical Surveys, Mines Branch, Canada, p. 23 (R-24) (Sept. 23) 1958. 


y-Ray spectra of dust samples from the atmospliere were plotted from measurements 
with a five-channel analyzer. Peaks from fission products Zr-95, Nb-95, Ru-103, Ce-141, 
Ce-144, and Cs-137, with half-lives of several days and longer, were identified. The 
same peaks were found in a sample of house dust. Very long-lived fission products such 
as caesium-137 were not of sufficient activity to permit identification until the samples had 
decayed for several months. 


Nuc. Scr. Assts. 

Upper ATMOSPHERE MONITORING PROGRAM. |. BAUMSTARK, L. TorGesON, S. STERN, A. 

ScHEKMAN, and W. Zetier, Progress Rept. No. 6, covering period Nov. 1, 1958, to 

Jan. 31, 1959. Report No. 1903, General Mills, Inc., Minneapolis, May 1, 1959. 

Programs of research into the physical parameters involved in the collection of airborne 
radioactive particles and the development, fabrication, and calibration, of balloon-borne particle 
sampling equipment to implement the precise determination of stratospheric particle concen- 
tration and particle size distribution are reported. A two-stage rectangular jet impactor which 
collects airborne particles by impingement on a flat plate and is designed to obtain data on 
size distribution was fabricated. Another device, designated as a full array impactor, serves 
as a particle collector when its specially configured collector blades are rotated at high speed. 
This impactor simplifies: assessment of radioactive samples by concentrating the collected parti- 
cles in the relatively small area of the collector blades. In order to develop homogeneous 
aerosols less than 20 millimicrons in diameter, preliminary experimental work was done with 
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$13 bacteriophage. This phage is reported to be on the order of 10 millimicrons in size. 
The method of its preparation for aerosolization is described. A previously developed theo- 
retical relationship for the collection efficiency of a fibrous filter in the diffusion regime was 
found to give results which are in satisfactory agreement with experimental data contained 
in the literature. 
Conn. From Nuc. Scr. Asst. 
A MEeETHop For DETERMINING Dust CONCENTRATION FoR Dust ExperrMents. E. Retr, Staub 
19 :227-228 (June) 1959. 

The English summary appended to this paper is as follows: 

The article describes a simple method permitting the measurement of the concentration in 
dust deposits obtained by the Midget-Scrubber D 21 by Dautrebande, with the aid of the light 
dispersion measurement in the Leitz compensating photometer. The method has not been 
devised to measure dusts underground. It is particularly suitable for the time saving control 
of the concentration, especially of quartz in dusting chambers. 

AUTHOR'S SUMMARY 
MetHops For MeAsuRING Dust CONCENTRATION. J. OLArF, Staub 19:221-226 (June) 1959. 

The English summary appended to this paper is as follows: The article provides a survey 
of the dust measuring processes and methods mentioned in literature, special consideration 
being given to the problems arising in the coal mining industry. Special care has been taken 
to include those measuring instruments, appliances, and processes which are as yet little 
known. 

AUTHOR'S SUMMARY 
IsaTIN TESTS FOR AROMATIC HYDROCARBONS AND PHENOLS. EUGENE SAWICKI, THOMAS W. 
STANLEY, THOMAS R. Hauser, and Rocer Barry, Anal. Chem. 31 :1664-1667 (Oct.) 1959. 

Methods for the detection and determination of polynuclear hydrocarbons and phenols in 
polluted air are badly needed. The reaction of certain isatin derivatives with phosphorus 
pentachloride apparently yields isatin chlorides which readily give cationic resonance dyes 
with phenols and polynuclear aromatic hydrocarbons. The reaction of 10 isatin derivatives 
with polynuclear aromatic hydrocarbons to give a hitherto unknown class of indigoid dyes 


absorbing at very long wave lengths has been developed into a new method for the spectral 
detection of the more basic aromatic hydrocarbons. As phenols and volatile hydrocarbons are 
not present in the neutral aromatic fraction of air particulates collected with a high volume 
air sampler, the isatin test procedure applied to these fractions is probably specific for the 
pericondensed aromatic hydrocarbons. 


AUTHORS’ SUMMARY 
INTEGRATING Monitor For DetectinG Low CoNCENTRATIONS OF GASEOUS Boron HyprIDES IN 
Arr. GERALDINE R. FristroM, LoweLL BENNETT, and WALTER G. Bert, Anal. Chem. 31: 
1696-1697 (Oct.) 1959. 

An instrument is described that permits measurement of boron content in atmospheres 
containing small concentrations of volatile boron compounds. It is based on a quantitative 
conversion of boron to boric oxide with subsequent colorimetric determination. Its principal 
use is in the detection of low concentrations of toxic materials. 

AUTHORS’ SUMMARY 
DETERMINATION OF. PARTICULATE MATTER IN CONCENTRATED AEROSOLS: APPLICATION TO 

ANALYSIS OF CIGARETTE SMOKE. W. B. WARTMAN Jr., E. C. Cocpitt, and E. S. Hartow, 

Anal. Chem. 31:1705-1709 (Oct.) 1959. 

A glass fiber filter material, Cambridge filter medium CM-113, may be used for the collec- 
tion of the particulate matter in concentrated smoke aerosols. This material has a high loading 
capacity, permitting the collection of a sample of sufficient size to be assayed by macrotechniques. 
A procedure using these filters for the quantitative collection of the particulate phase of 
cigarette smoke is rapid and reproducible with a precision to better than 2%. The collected 
smoke solids may be extracted from the filters for the determination of nicotine or other 
constituents. 

AUTHORS’ SUMMARY 
An Air DituTion OLFACTOMETER SUITABLE FOR GROUP THRESHOLD MEASUREMENT. G. H. 
CHEESMAN and H. M. Kirxsy, Quart. J. Exp. Psychol. 11:115-123 (May) 1959. 

In contrast to earlier olfactometer models, in which the apparatus was arranged to deliver 

the various concentrations of an odorant to the observer at a fixed point, such as a nosepiece 
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or similar device, the apparatus described delivers constant, controlled concentrations of odorous 
material to a series of smelling points. The prototype apparatus described is provided with 12 
testing points, so that each of a group of observers can sniff at each point in turn during a test. 
Provision for changing the distribution of concentrations among the various smelling points 
eliminates any possibility of the subjects associating particular conclusions with particular lo- 
cations. A cylinder of compressed air is used to drive the air through the apparatus. The 
breathing devices at the smelling points are designed to simulate rather closely the bottles used 
in earlier experiments, into which the observers were instructed to insert their noses and 
sniff just as though they were trying to detect a smell in a bottle. Five full olfactory tests were 
made with the apparatus, involving about fifty subjects; but the results noted in the table in 
the text show a disappointing range of variation. Because of the necessity to dismantle the 
equipment, further tests were not possible. However, the working of the apparatus was 
sufficiently smooth to encourage confidence in the belief that it can prove a valuable instrument 
for future work, and the preliminary information obtained may aid other workers who might 
be contemplating the design of similar apparatus. 

APCA ApsTRAcTs 


A Reep ANEMOMETER FOR MEASURING Speeps Coat-Dust Exprostons. W. L. 
Murray, and D. BearpsHALL, S.M.R.E. Research Report No. 152, April, 1959,—Safety 
in Mines Research Establishment, Ministry of Power, Portobello St., Sheffield, 1. 


One feature of coal-dust explosions which needs study is the wind velocity developed in 
advance of the flame. Hitherto, there has been no satisfactory way of measuring continuously 
the wind speeds developed during the coal-dust explosion experiments in the 4-foot diameter, 
surface galleries at S.M.R.E., Buxton. A short review of anemometers which is given in 
Appendix I, shows that there is no existing apparatus which is well-suited to this purpose and 
it was decided to develop a novel form of instrument, which has been called a “reed” ane- 
mometer. This consists of a thin reed of metal clamped at one end to each broad face of 
which is attached an electrical-resistance strain gauge. The reed is exposed to the air flow, 
the force of which causes it to bend, so straining and altering the resistance of the gauges. 
The gauges are protected from the direct effects of heat and blast. The instrument is suitable 
for both static and dynamic recording. 


AUTHOR’S SUMMARY 


Stupy OF VENTILATION IN MINES BY THE ELectric ANALOGUE SysTEeM. J. Paticny, 1958, 36 
pp., 27 figs. (16 refs.) Hasselt: Institut D’Hygiene Des Mines. Reprinted from Rev. 
UNIVERSELLE DES Mines, V. 14, No. 11. 

Adjustment of the ventilation of a mine is a difficult problem because there are so many 
interconnecting pathways of air flow. The alteration of any one of them produces changes 
in the others which are not easy to predict. One of the most popular methods of forecasting 
the distribution of air flow is to employ as analogues electric currents in a circuit of wires 
which simulates the branching and joining airways. 


This paper gives a detailed account of the theory behind the electrical analogue computer and 
describes a novel practical realization of the technique. 

The first section describes basic hydrodynamic theory. This comprises the law of conserva- 
tion of flow, Bernouilli’s theorem, and the law of frictional loss. Both noncompressible and 
compressible flows are dealt with, and it is shown for each that the pressure drop between 
two points is proportional to the square of the flow rate. 

Having set up the flow equations for a complex network of ducts, the second section of 
the paper deals with their solution. This is only possible graphically or by successive numerical 
approximation, and each method is explained. 

The electrical analogue system enables direct solution of the equations to be avoided but 
encounters the difficulty that nonohmic resistances are required. This has been overcome in 
the past by using incandescent lamps since the resistance of these rises as the filaments become 
hotter with increasing current. In the computer which is described filament lamps have been 
replaced by adjustable resistances which, when handled in a certain way, enable a balance of 
currents to be set up which is a valid representation of the air flow. 


C. N. Davres 
Buti. Hye. 
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EXPERIMENTS ON Dust BinpING witH Agrosots. H. S. E1sner, B. W. Quince, and C. SLAcK, 
S.M.R.E. Research Report No. 180, August, 1959, 22 pages, 7 illustrations. Safety in 
Mines Research Establishment, Ministry of Power, Portobello St., Sheffield 1. 

The paper describes the principles and a stage in the development of a new dust-binding 
process designed to prevent coal-dust explosions. An aqueous solution of a binding agent is 
sprayed into the mine ventilation near a source of airborne coal dust. The deposition of the 
liquid on the roadway surfaces downwind of the spray roughly simulates that of the coal dust. 
Thus wherever coal dust settles solution will also settle and in proportion. It is hoped to 
bind coal dust downward of a dust source over a distance of several hundred meters using 
a single spray nozzle. Droplets in the appropriate size range normally evaporate in a few 
seconds. To retard the evaporation the drops were coated with a monomolecular layer of 
cetyl/steryl alcohol. Two pit trials, designed to find the increase in droplet life, are described, 
and the future of the process is discussed. 

AUTHORS’ SUMMARY 


LABORATORY Hoop VENTILATION DESIGN. MICHIGAN DEPARTMENT OF HEALTH, ALBERT E. 
Heustis, M.D., CoMMISSIONER MICHIGAN’S OccCUPATIONAL HEALTH, VoL. 4, No. 4 
(SuMMeER) 1959, 

This brochure is available on request from the Michigan Department of Health. The 
salient design principles are reviewed and contrasted to faulty design and operating procedures 
commonly encountered in the field, (18 figures). 

Eprror’s SUMMARY 

ACCIDENTS IN A NAvAL Dockyarp. C. P. Cotiins, Brit. J. Indust. Med. 16:208 (July) 1959. 
The high incidence of accidents in H.M. Dockyard, Singapore, during 1954 led to a more 

detailed recording and analysis in 1955-1956. The departmental accident rates per 1,000 workers 

were recorded, together with the circumstances of all injuries resulting in the loss of more 
than one shift (two per working day, lasting four and a half hours in the mornings and three 
and three-quarters hours in the afternoons). 

In the successive quarters of 1955, the numbers of accidents of all degrees of severity 
dropped steadily, but by 1956 they had levelled out at figures ranging from one-sixth to one- 
quarter of the original numbers. In 1956, the numbers of minor accidents reported were 44% 
of those for 1955, while cases required hospital treatment had fallen to 53.5%. This was 
balanced to some extent by an increase of trivial cases treated without loss of time by first 
aid in the workshops, but the total numbers still showed a reduction in the accident rate per 
1,000 workers of 26.2%. 

Recording every possible form of accident for the year 1955, a rate of 2.38 accidents per 
100 employee-months was obtained which differs markedly from rates published for industrial 
workers in Britain. 

The ethnic groups employed all showed a similar decrease in accident rates, but the reduc- 
tion was noticeably greater among the Malays than the Chinese or Indians. 

Analysis by category of causation showed that the lower incidence was largely due to im- 
provement in the categories of handling stores, using hand tools and power-driven machinery, 
but attention to the causes of eye injuries occasioned a reduction of only 5.2%. 

Analysis of time lost showed that the improvement in 1956 was due mainly to two groups. 
The number of persons experiencing accidents resulting in the loss of two shifts dropped to 
one-quarter of those found in 1955, while those losing seven shifts, who would in Britain require 
notification under the Factories Act, 1937, showed a reduction of exactly one-third. 

Accident rates were highest in Chinese and Indians between 26 and 35 years of age, but 
in Malays in the subsequent decade. 

AUTHOR'S SUMMARY 


A Test ror Hazarpous CHEMICAL Decomposition. J. C. RAPEAN, D. L. Pearson, and H. 
Se.io, Ind. Eng. Chem. 51:77A-78A (Feb.) 1959. 


Many of the hazards associated with plant scale operations in a chemical plant cannot be 
predicted from pilot plant operation. This paper describes a laboratory screening test “devised 
to detect conditions which could cause explosions in chemical plants.” The material being 
studied is confined in a bomb and heated either alone or in the presence of possible contaminants 
or catalytic agents. The bomb is specially designed for controlled heating and cooling and 
protection against explosion. Wall temperature, liquid temperature, and pressure are measured 
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and recorded. Prior to heating, the bomb is flushed with nitrogen and then gas samples are 
taken and analyzed for composition after heating. A differential in liquid temperature over-all 
temperature accompanied by a rapid rise in pressure, and a change in composition of the gas is 
indicative of explosion hazard. The conditions under which the laboratory explosion occurred 
are then compared to conditions expected in plant scale operation. Examples are provided for 
allyl alcohol, allyl glycerol monochlorohydrin ether, and allyemines, and comparative graphs 
are provided to accompany the examples. 


Inp. Hye. Die. 


RapiATION DisapiLity: Witt Ir Be ApeQuateLy CoMpeNSATED? F. Cuert, Industrial 

and Labor Relations Review 13:72-89 (Oct.) 1959. 

An analysis of the workmen’s compensation problems posed by employee radiation hazards 
warrants four conclusions : 

1. It is generally agreed that there is no justification for poorer protection of radiation 
disease victims than of victims of industrial accidents, and that this double standard must be 
eliminated promptly. 

2. Radiation hazards pose no new problems in compensation adequacy, but they do serve 
to highlight many of the old problems. While none of these is insoluble in principle, con- 
flicting interests make their legislative solution difficult in practice. By bringing representatives 
of all groups involved in the compensation process together for these hearings, the joint 
congressional committee should be able to effect new agreement on most of the basic standards 
of compensation adequacy proposed by the Council of State Governments. 

3. Although it may require some extension of present compensation practice, solutions can 
be found to the problems of liability in radiation cases that come under workmen’s compensa- 
tion. 

4. Private carriers are confident that they can properly discharge their compensation respon- 
sibilities in radiation cases; but for the states this cannot yet be said with regard to standards 
of regulation and safety. Perhaps the most important single result of the congressional hear- 
ings should be the adoption of proposals which assure that proper regulatory and safety 
standards are promptly provided in all legislative jurisdictions. 

AUTHOR'S CONCLUSIONS 


TRANSLOCATION AND EXCRETION OF PULMONARY Depostrep PLuTtoNtuM Oxipe. W. J. Barr, 
General Electric Co., Hanford Atomic Products Operation, Richland, Wash. Contract 
W-31-109-Eng-52 (Aug. 1) 1958, $0.50(OTS). 

The excretion of plutonium in urine and feces during the period two to 46 days after 
intratracheal administration of plutonium oxide in dogs is described by power functions. Of 
the small per cent of administered plutonium appearing after 10 days in tissues other than 
the lung, the pulmonary lymph nodes, ovaries, and bones showed relatively high concentrations. 
No relationship between the estimated lung burden and the blood and urine content could be 
derived. The excretion data were used successfully to test a published equation for estimating 
the plutonium content of the lung 10 days after exposure to plutonium oxide. 

Nuc. Scr. Apsts. 

THe ALpHA-Ray Activity oF HUMANS AND THEIR ENVIRONMENT. W. V. Mayneorp, J. M. 
Raptey, and R. C. Turner, (Royal Cancer Hospital, London). 12p. A/Conf.15/P/41. 
The paper describes a simple technique for the measurement of alpha activity of a wide 

range of substances without elaborate chemical preparation. A new method has been devised 

for estimating the fraction of the total alpha activity due to members of the thorium series. 

Measurements have been made of the alpha activity of the bones of two radium workers and 

also patients to whom radioactive materials have been administered. Observations have also 

been made of the alpha-ray activities of skeletons of persons living in different parts of the 

United Kingdom; these include stillborn children. It is shown that there are some differences 

with geographical situation but very little difference in concentration with the age of the subject. 

Observations have also been made on a number of animals, types of soils, and fertilizers, and 

many other environmental materials some of which prove to have high thorium contents. Re- 

sults are described of a balance experiment on a normal young human subject whose radio- 
active intake and excretion were measured daily over a period of a month. These studies 
involve the measurement of the alpha activity of all types of foods ingested by the subject, as 
well as the activities of faecal samples. It is shown that food in this instance constitutes an 
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important factor in the daily intake and may reach levels approaching whole body burden. 
Most of the radioactivity is excreted during the first 48 hours. The significance of these 
findings is discussed. These physiological investigations have concentrated attention upon the 
mechanisms controlling the retention of radioactive materials iri the body. 

Nuc. Scr. Apsts. 
Raproactivity 1N Foops. Cyrit L. Comar, J.A.M.A. 171:1221-1223 (Oct. 31, 1959). 


Although at the present time there is no indication for a change in our dietary habits, broad- 
scale research on the problem of radioactivity in foods and its implications must continue for 
future public welfare. Even if testing of nuclear weapons is halted, peacetime applications of 
atomic energy will release some radioactive materials into the environment. Therefore, close 
supervision of the dietary levels of radioisotopes and understanding of possible effects on man 
are necessary for evaluation of atomic energy benefits versus biological cost. 


Effects of Radiation on Man 
Radiation Dose, rad Source and Conditions Observations 


dee 3.5uc radium or x-radiation to Bone sarcoma 
skeleton 
radium Minimal nondeleteri- 
ous bone changes 
..O.1e radium No observable effects 
(suggested as levels that would 
double leukemia incidence) 
Natural background No observable effects 
(recommended upper limit of 
radiation from any man-made 
source) 
(estimated dosage from stron- 
tium-90 from tests of time of 
writing) 
(estimated dosage from cesi- 
um-137 from tests to time of 
writing) 
AuTHOR’S SUMMARY 
Conrro. oF Rapioactive Wastes. ARTHUR S. FLEMMING, Pub. Health Rep. 74:883-884 
(Oct.) 1959. 

The first Federal enforcement action to control contamination of interstate waterways by 
radioactive wastes has now reached a successful conclusion through voluntary agreement. 

Approximately 30,000 persons in southwestern Colorado and northwestern New Mexico were 
using Animas River water, which ranged from 40% to 160% above maximum permissible 
levels of radioactive content. This fact was established by an intensive survey of the river, 
begun by the Public Health Service in April, 1958, and completed in April, 1959. 

Because the law permits the Public Health Service to conduct water pollution surveys and 
hold conferences on the abatement of interstate pollution, the situation was brought under 
control before the population of the area had ingested sufficient amounts of this radioactive 
material to cause detectable health damage. 

During 1960, the Public Health Service expects to begin studies of the radioactive content 
of three rivers in Wyoming: Bighorn, Sweetwater, and North Platte. 

Eprtor’s SUMMARY 
LEUKEMIA AND GEoGRAPHY. T. ALUN PHILLIPs, Lancet 2 :659-661 (Oct. 24) 1959. 

In five counties (Cumberland, Westmorland, Caernarvon, Montgomery, and Monmouth) 
leukemia death-rates have been rising rapidly, the rise being over 50% in two successive four- 
year periods. 

The rates prevailing in these four counties were all above the mean for England and 
Wales in 1957 but taken on a four-year basis only Montgomery has an outstandingly high 
death-rate and is the highest in the two countries (10 per 100,000). 

A possible cause is radiostrontium fallout, and more research is indicated, especially into 
the levels of radiostrontium in bones of leukemia patients from mountainour western counties. 

AuTHOR’S SUMMARY 
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LEUKEMIA AND RADIATION.—Ep1TorIAL, Brit. M. J. 2:625 (Oct. 3) 1959, 


ABSTRACTS FROM CURRENT LITERATURE 


Mortality from leukemia during infancy and childhood shows a distinctive pattern. The 
peak is distinct, and during the period 1955-1957, the latest three years for which data are 
available, the death rate in England and Wales between the ages of 4 and 5 years was as high 
as 66 deaths per million children of both sexes in this age group. 

Lately there has been considerable interest in the possibility that exposure to radiation in 
prenatal life may increase the risk of both childhood leukemia and other forms of cancer. In 
1956, Dr. Alice Stewart and her colleagues, of Oxford, published a report drawing attention 
to this possibility, and in a more extended paper the same authors claimed that prenatal ex- 
posure approximately doubled the chance of a child’s dying from leukemia or cancer before 
the age of 10 years. The latest of these is one by Dr. W. Polhemus and R. Koch, who 
failed to find a significant association between childhood leukemia and prenatal irradiation. 
However, in this study satisfactory data were obtained for only 251 out of the 317 leukemic 
children who formed the basis of the inquiry; as full radiation histories of the other 66 
children could not be elicited, too much reliance cannot be placed on the results. 

All the surveys that have been reported have been retrospective, and in such circumstances 
the choice of suitable control groups can be very difficult. This does not controvert the fact 
that exposure of the abdomen to x-rays during the relevant pregnancy was reported most 
often by the mothers of leukemic children, but it does suggest that control methods were under- 
reporting their radiation histories. B. MacMahon has carried out such a survey in New York 
which so far has shown no evidence of an increased mortality from leukemia among children 
exposed in utero, though there was some evidence that their mortality from other forms of 
cancer was higher than might have been expected. The author admits, however, that the 
numbers in his survey are as yet too small for any firm conclusions to be drawn. This is in 
keeping with other knowledge indicating the harmful effects of exposure to radiation when 
the foundations of the main organs are being laid—for example, the finding of microcephalic 
children irradiation at an early stage of foetal life in Hiroshima. 

It has been postulated that leukemia may result from damage to the genetic mechanism 
of a cell, and this can be caused by low doses of radiation. Recent knowledge serves to 
substantiate such a hypothesis, for the demonstration that Mongols possess an additional chromo- 
some may well be relevant to their predisposition towards leukemia. H. J. Muller has drawn 
attention to the fact that exposure to radiation increases the frequency of nondisjunction both 
at meiotic and at mitotic division. These, therefore, are cogent reasons for keeping foetal 
exposure during the second half of pregnancy to the necessary minimum. 

Eprror’s SUMMARY 


RADIATION AS AN INDUSTRIAL MEDICAL PropLemM. CHARLES M. Dunnam, J. Occup. Med. 
1:199-202 (April) 1959. 

Radiation was an industrial health problem long before nuclear reactors and atomic bombs 
became a reality. So it is not exactly accurate to equate the coming of atomic energy with 
the introduction of radiation as an industrial health problem. The use of atomic energy is 
perhaps one of the few major technological developments of the past 50 years in which careful 
consideration of the relationship of a new technology to the needs of welfare of human beings 
has kept pace with its development. 

Compared with the first large scale uses of lead, beryllium, and aniline in industry, the 
record is remarkably good. 

Awareness that ionizing radiation was dangerous developed rather early. Beginning in 1929, 
a group which later became the National Committee on Radiation Protection and Measure- 
ment began cooperating with the International Commission of Radiological Protection in 
developing recommendations concerning the maximum permissible exposure of the relatively few 
adult workers who were then using x-ray machines and radium and, later, other sources of 
ionizing radiation. The recommendations were based on scientific facts obtained both experi- 
mentally in the laboratory and by observation of injuries incurred by persons in radiology and 
radiological physics and in the luminous dial industry. Until 1934, the levels recommended 
were of the order of 100 rem per year. In 1935 the National Committee on Radiation Pro- 
tection recommended 30 rem per year or 0.1 rem per day (subsequently, as more quantitative 
data on the late effects of radiation accumulated these recommendations have been revised. In 
1950, the recommendation was 0.3 r per week or 15 r per year, and in 1957 the average annual 
permissible exposure was set at 5 r). 
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In June, 1956, the National Academy of Sciences and the British Medical Research Council 
published reports on the biological effects of radiation. These reports were stimulated by 
concern over the possible harmful effects of radiation from fallout from the testing of atomic 
weapons. Both reports concluded that any radiation exposure might exact a biological cost 
at least from the genetic standpoint. The reports went further and suggested that except 
for exposure from natural radioactivity the largest single factor in exposure to the population 
as a whole was medical x-rays. This has led to active efforts to reduce body and gonadal 
exposures from diagnostic and therapeutic x-rays. A byproduct of this concern with radiation 
as a health hazard was the formation in 1957 by the Department of Health, Education and 
Welfare of a special committee to advise the Surgeon General of the Public Health Service 
on radiation health matters, It behooves each industrial physician to become conversant with 
radiation medicine, the treatment of radiation accidents, and the methods of controlling radia- 
tion exposures generally, as well as to gain a more detailed knowledge concerning the particular 
radiation sources being used in the plant or plants for which he has the medical responsibility. 

There are too many variations in the amount and kinds of radioactive material handled for 
any set rules to be established. Each plant will have its own special problems. The important 
thing is that the responsibility is clearly assigned to someone who understands radiation pro- 
tection problems. The medical director must keep close contact with the program, even if 
he does not administer it. He must have full understanding of the types of accidents which 
could arise and be prepared to handle radiation injuries quickly and competently. 

There is a further responsibility which the physician, or medical director, must undertake; 
namely, education of personnel. There is so much talk today of the hazards of radiation that 
lay persons frequently become unnecessarily apprehensive about them. Considerable numbers 
of persons are refusing to submit to important diagnostic x-ray procedures because of 


something they have read or heard on the radio or television. The worker who develops a 


cancer of any sort may become the prey of lawyers who would claim a fee for supporting 
him in a suit claiming radiation exposure as the cause of his disease. Unfortunately, except 
for a severe radiation burn, the chronic sequelae of which are readily recognized, none of the 
delayed effects of radiation is in any way specific to radiation. The worker first turns for 
guidance on these matters to the industrial physician and to the family physician, who must 


be prepared to discuss the problem with him in simple understanding terms. The American 
College of Radiology has developed a very useful pamphlet which should be read by every 
industrial physician. 

Whether the future holds peace or war the number and the magnitude of sources of 
ionizing radiation will continue to increase and to require increasingly the attention of the 
industrial physician. Fortunately, on the basis of the record to date, radiation as a health 
problem in industry can be dealt with just as effectively as any of the other industrial hazards. 

Epiror’s SUMMARY 
CONTRIBUTION TO THE KNOWLEDGE OF THE PROTECTIVE ACTION OF HEMoporEeTIC TISSUE TRANS- 
PLANTED IN IRRADIATED ANIMALS. U. M. MALAvovti, and T. Artusi, Panminerva 
Medical (The Journal of the Italian Medical Association) 1:10-13 (May) 1959. 


The results of our research enable us to confirm what had previously been indicated by some 
researchers, i.e., that rat bonemarrow, on mice injected with lethal doses, exercises a decided 
protective action. This action is made evident by the substantial percentage of survivals in the 
case of treated animals (70%), by the arrest of loss of weight occurring after irradiation, and 
by the recovery of peripheral leukocytic levels. 

On analyzing the course of the restoring processes of hemopoietic tissue in irradiated 
animals it is, however, well to stress a few points which appear to be particularly interesting. 

Histochemical research proves that injected rat granulocytes have grown and proliferated 
in the organism of the mouse, i.e., that the so-called chimaeras from radiation have been pro- 
duced. 

We wish, however, to draw attention to the peripheral lymphocyte levels in treated animals. 
In fact, it is apparent that a significant amount of the cells that enter the circulation after 
being transplanted, just when the controls are in a phase of complete aplasia, are of the 
lymphatic type. Besides this, it is necessary to point out that a marked lymphopoiesis is 
noticeable in the spleen of inoculated animals. 

Of this phenomenon, two alternative explanations can be given: (1) either all the cells 
present in the peripheral blood of irradiated animals belong to the donor’s species, or (2) the 
lymphocytes that show these conditions in the blood of the mouse belong to the latter animal. 
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In the first case, it should be assumed that a number of the highly undifferentiated medullary 
cells have undergone an evolution towards the lymphatic type, and in the latter case it should 
be assumed that the lymphatic thrust may be the expression of a residual reactivity of the 
organism to the introduction of the heterologous marrow. 

It should be emphasized that the modifications noticed in the lymphatic quota should at 
any rate be considered as the expression of the reaction phenomena brought about by the 
introduction of heterologous material. 


Our results are, therefore, at variance with the latest results as set forth by Congdon and 
his colleagues who, while they were able to observe reactive modifications in the lymphonodes 
and in the white pulp of the milt (after the introduction of homologous tissue or even, 
although to a moderate extent, isologous), did not notice such modifications after the intro- 
duction of heterologous tissue. 

Even if the different experimental conditions can account for this divergency in the 
results, it can hardly be admitted that the delayed heterologous illness which irradiated animals 
undergo when injected with heterologous marrow may develop, in the absence o1 apparent 
modifications in the lymphoreticular tissues, the close relationship of which with antibody- 
poiesis is by now well known. 

AUTHORS’ CONCLUSIONS 


Acute Exposure To PotontuM: (MepicAL Stupy or THree HuMAN Cases). Davip 
NaAIMARK, Mound Lab., Miamisburg, Ohio. Contract AT-33-1-GEN-53. Dec. June 
1958. 25 p. 

Three persons were inadvertently exposed to polonium. Activity determinations on the 
routine weekly urine samples submitted by the individuals revealed counts of 174, 734, and 
2,190 c/min/50 ml. respectively. An investigation was immediately launched to determine 
the source of the exposure, since there was no report of a spill or accident involving active 
material. By the process of elimination, the time of exposure was narrowed down to a time 
when two of the persons were engaged in the denitration of a polonium solution in a small 
kettle inside a hood when a leak developed in the kettle. The active solution was transferred 
from the kettle to a carboy. All three persons were present during the transfer period. Two 
wore respirators, rubber gloves, and smocks over their coveralls, while the third stood well 
behind and watched the procedure. However, it was concluded that an inhalation exposure 
resulted. A medical study of each case was instituted and data are summarized. No immediate 
toxic effects were observed. 

Nuc. Scr. Assts. 

Work witH RapioaActivE PAINTs. FERDINAND Konecny, Bezpecn. a hyg. prace 7, No. 8, 
231-234 (1957). (Translated from Referat Zhur. Khim. No. 5, 1958, Abstract No. 15002). 
To obviate the possibility of irradiation of the hands of workers who apply radioactive 

paints (RP) containing Ra, MsTh, and Sr”, the jar of RP (not more than 1.5 g of luminous 

composition per container) must be placed within a 3 mm. Pb shield. Work with RP is 
carried out in a special exhaust enclosure with transparent walls and a slot for the hands. The 
air velocity is 0.5 meter per second. The paint is applied with glass rods and the use of 
brushes is prohibited. The finished articles are dried in chests where the velocity of the air- 
draft suction is 1 to 1.5 sec at the door. The establishment is provided with decontamination 
locker-rooms which are divided into contaminated and clean sections. As a hand cleanser 

a mixture of 25% trichlorethylene, 25% xylene, and 50% ethyl alcohol is recommended, which 

is followed by washing with soap and water, Requirements as to conditions of work-areas 

and equipment are set forth, and the necessity of efficient safety engineering and strict 
adherence to rules of individual hygiene is emphasized. 


RaApIATION Dose REDUCTION IN DENTAL ROENTGENOGRAPHY. Lewis E. Errer, S. S. Sipuu, 
and L. C. Cross, Am. J. Roentgenol. 80:926-932 (Dec.) 1958. 


It is evident that one of the largest sources of imperfectly controlled radiation emanates 
from dental roentgen-ray machines, This is because they are operated at relatively low kilo- 
voltages and current values for long times of exposure, with no diaphragming of the beam 
or filtration of it, short focal-film distances and, often, by using standard, relatively slow 
films. This overdosage can be corrected by employing at least 2 mm. Al filtration in the 
present machines in addition to a lead diaphragm and ultra-speed film. To take full advantage 
of known physical principles in reducing radiation exposure, higher kilovoltage dental roent- 
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gen-ray machines capable of developing 90 or better kv with current capacities of 15 to 20 
ma, timers accurate to Moth of a second, long-cone techniques, and fastest films are recom- 
mended. 

AUTHORS’ SUMMARY 


Errects oF Torat-Bopy IRRADIATION ON THE PRODUCTION OF ANTIBODY IN MAN. Irwin L. 
StoLorr, I, HAuRANI, EvALyN F. ReppLincer, and W. PAut Havens Jr, New 
England J. Med. 260:1258-1261 (June 18) 1959. 

The capacity of seven Schick-negative patients with acute leukemia or disseminated neuro- 
blastoma to respond to a booster dose of diphtheria toxoid after varying doses of radiation 
and infusion of human bone marrow was determined. Exposure to amounts of radiation 
ranging from 170 r to 490 r apparently did not significantly alter either the qualitative or 
the quantitative immunologic response in five patients. It is possible that a dosage of 800 r 
delayed or suppressed the production of antibody, although the data are too meager to cite 
in support of this. The attempts to demonstrate the transfer of antibody-producing cells 
from donors to recipients, as manifested by measurable increases in circulating tetanus anti- 
toxin in the recipients, were unsuccessful. 

AUTHORS’ SUMMARY 

TuHyrorp RApIATION Doses FROM FALLout. E. B. Lewis, Proc. Natl. Acad. Sci. U.S. 45 :894- 
897 (June) 1959. 

Absorbed doses of radiation from fallout, when averaged over yearly periods, and over 
large numbers of persons, have usually been assumed to be well below the corresponding 
doses from natural background sources. Although this assumption may be valid for most 
body organs, it is unlikely to have been valid for the thyroid glands of the average infant 
and child in the U.S. On the basis of published data on iodine-131 levels in cows’ milk during 
a 16-month period ending September, 1958, the thyroid glands of average infants and children 
in the U.S. are estimated to have experienced over the last few years, annual doses of about 
0.1 rad to 0.2 rad from the radioiodine in fallout. These doses are roughly one to two times 
the annual dose to such organs from natural background radiation. For a number of reasons, 
individual thyroid dose rates from fallout are expected to show wide deviations from the 
average rate. 


APCA ApsstTRACTS 


CONTAMINATION OF THE AIR BY RADIOACTIVITY FROM THE 1958 NucLEAR TESTS IN THE 
Paciric. L. B. Locknartr Jr, R. A. Baus, R. L. Patterson Jr, and A. W. SAUNDERS 
Jr, Science 130:161-162 (July 17) 1959. 

By the use of bomb-produced tungsten-185 tracer, debris from the 1958 nuclear tests 
(Hardtack) held at the U.S. Pacific Proving Ground have been identified as they appeared 
in the ground level air along the 80th meridian. A large amount of radioactivity from these 
tests appeared in South America, particularly at the high altitude collecting stations. 

AUTHORS’ SUMMARY 
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Symposium on Pulmonary Ventilation. Edited by Dr. R. P. Harbord and Professor R. 
Woolmer. Price, $4. Pp. 109. The Williams & Wilkins Company, Mount Royal & 
Guilford Aves., Baltimore 2, 1959. 

A symposium on Pulmonary Ventilation was held in Leeds, in February, 1958, under the 
auspices of the British Journal of Anesthesia. The book presents in condensed form each 
oration followed by discussion of the practicing physicians, obstetricians, physicists, physiol- 
ogists, anesthesiologists, and a pharmacologist present by invitation. Pulmonary ventilation 
is a subject of interest to members of most branches of medicine. Even workers in basic 
sciences are intrigued by its problems. 

Lung gas sampling and analysis during anesthesia, presented by P. W. Ramwell, Leeds, 
discussed rapid estimation of COs by infrared absorption of gases obtained from in- 
tratracheal tube at the end of expiration. Comparison of 43 arterial bloods and alveolar 
air COs tensions was made on 27 young subjects free of cardiopulmonary disease. The 
arterial CO* exceeded the “alveolar gas tension”; the gradient in conscious subjects was 1.9 
mm. Hg, and there was a statistically significant (P<0.01) difference between conscious and 
unconscious subjects. The gradient was independent of total volume over a wide limit. There 
appeared to be no difference between values in anesthetized patients breathing spontaneously 
or artificially. 

Observations on sampling expiratory gas during steady ventilatory states under artificial 
respiration, presented by R. P. Harbord and I. S. Bruce, Leeds, compared 31 samples taken 
at end-expiratory forced-expiratory forced-expiration with 32 end-expiratory samples obtained 
from five anesthetized male patients. The mean difference of COs tension was 2.7 mm. Hg, 
with a range of 1.4 to 3.6 mm. Hg. 

“Problems of Pulmonary Ventilation of the Newborn,” by I. Donald, Glasgow, were 
presented. He measured intraesophageal pressures in 36 newborn babies by use of electroma- 
nometers. Some measurements were made on delivery of the head prior to the first cry. 
Initially negative inspiratory swings are commonly 40 cm. water and in a vigorous baby 
exceed 90 cm. water, Work toward solutions of respiratory difficulties of premature and new- 
born infants was discussed. 

T. C. Gray, Liverpool, discussed the difficulties of maintaining adequate pulmonary ventila- 
tion during hypothermia. P. Hugh-Jones, London, presented management of pulmonary 
ventilation in emphysematous subjects in the state of carbon dioxide narcosis. E. J. Moran 
Campbell, London, presented mechanisms of airway obstruction. Dr. B. M. Wright further 
discussed measuring pulmonary ventilation. This book is interesting and meaty reading for 
those interested in the particular subject. 


J. P. Bartretr, M.D., M.P.H. 


Metabolic Homeostasis: A Syllabus for Those Concerned with the Care of Patients. Ly 
N. B. Talbot, M.D.; R. H. Richie, M.D., and J. D. Crawford, M.D.; Charts by 
E. S. Tagrin. Price, not given. Pp. 132, Harvard University Press, Cambridge 38, 
1959, 

This new syllabus is fact-packed, lucidly written, neatly organized, and profusely illustrated 
by graphs and block diagrams, charts, and nomograms. Source references used are given from 
which additional information may be obtained, This syllabus is a natural sequel to Gamble’s 
“Chemical Anatomy, Physiology, and Pathology of Extracellular Fluid” and is done in a 
similar style. It should prove to be as useful to the student and practicing physician as 
Gamble’s syllabus, now in its sixth edition. 

The syllabus is naturally divided into two parts: basic considerations and clinical applica- 
tions. The first presents the “body systems” which together in the healthy state maintain 
the body composition within normal limits required for life. These systems are concerned 
with balances of water, sodium, hydrogen, chloride, and phosphorus; that is, homeostasis. 

The second section contains examples concerned with three areas: infant feeding problems, 
such as cow's milk tetany of newborn; parental fluid therapy concerned with hypovolemia; 
maintenance therapy plus body repair, multiple electrolyte solutions, management of post- 
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operative patient after gastrointestinal surgery, diabetic ketoacidosis, infant diarrhea, water 
intoxication, burns, and fluid therapy; renal disabilities include nephrosis, pannephritis, pseu- 
dohypoparathyroidism, and nephrogenic diabetes insipidus. 

The information is presented in a clinically useful form, since body requirements can be 
related approximately to the body surface area. Surface area eliminates many multiple 
variables, such as weight, height, age, and basal energy expenditure. Nomograms relate 
other methods, such as Oliver, Graham, and Wilson’s or Darrow’s, to area and milliliters per 
milliosmole. Other nomograms eliminate all but the simplest arithmetic computations. 


J. P. Bartiett, M.D., M.P.H. 


Principles of Self-Damage. By Edmund Bergler. Price, $6. Philosophical Library, Inc., 
15 EF. 40th St., New York 16, 1959. 


This book is a polemical presentation of the author's long-standing theories concerning the 
fundamental importance of mental masochism in human psychology. 

It is apparently addressed to the nonspecialist reader, since there is an attempt to write 
in popular language and to explain some fundamentals of psychoanalytic theory. Unfor- 
tunately, the author uses so much psychoanalytic jargon and his writing is, in general, so 
obscure that only psychoanalytically sophisticated readers will understand him. Few of them 
are likely to agree with the extreme views which he so dogmatically puts forward. 

G. Capitan, M.D. 


News and Comment 


ANNOUNCEMENTS 


Industrial Health Conference.—How to keep workers healthy by provision of better 
preventive medical service in industry and through control of potentially hazardous exposure 
in rapidly changing American technology will be themes of a national Industrial Health 
Conference to be held in Rochester on April 25-30, 1960. 

The conference, an annual meeting, brings together physicians, nurses, engineers, toxicol- 
ogists, chemists, dentists, and other specialists to discuss recent problems, developments, and 
progress in workers’ health. 


About 3,000 members from five participating organizations are expected to attend the 
conference sessions in the Rochester Memorial Auditorium. These include the Industrial 
Medical Association, American Association of Industrial Nurses, Inc., American Industrial 
Hygiene Association, American Association of Industrial Dentists, American Conference of 
Governmental Industrial Hygienists, as well as representatives of industrial management, 
labor, and others concerned with industrial health. 


Transactions of the Twenty-First Annual Meeting of the American Conference of 
Governmental Industrial Hygienists. April 18-21, 1959. 160 pages, mimeographed. 

Copies may be obtained from the Secretary-Treasurer 

Charles D. Yaffee 

Occupational Health Field Services 

U.S. Public Health Service 

1014 Broadway 

Cincinnati 2, Ohio 
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for pain 


each tablet contains: 


Phenacetin 5 . (2% grains) 


Caffei (% grai 


Demerol hydrochloride 30 mg. (4 grain) 
i . , adult dose: 1 or 2 tablets repeated in three or 
than A. P. oe with | four hours as needed. 
. supplied: Bottles of 100 and 1000 tablets, scored. 
codeine Narcotic Blank Required. 


or Codeine Substitutes 


Demerol (brand of meperidine), trademark reg. U. S. Pat. Off. 
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LABORATORIES 
New York 18, N.Y. 


your 


lightning 
snatcher 


* 


h¢é needn’t be grounded for long, 
nce you prescribe 


PARAFON 


(PARAFLEX® + TYLENOL®) 


for muscle relaxation plus analgesia 


Prescribe PARAFON in low back pain—sprains—strains— 
rheumatic pains 

Each PARAFON tablet contains: 

PARAFLEX® Chlorzoxazonet 125 mg. 
A low-dosage skeletal muscle relaxant 

TyLENOL® Acetaminophen 300 mg. 
A superior analgesic in musculoskeletal pain 

Dosage: Two tablets t.i.d. or q.i.d. 

Supplied: Tablets, scored, pink, bottles of 50. 


and in arthritis 


PARAFON 


with Prednisolone 


Each PARAFON WITH PREDNISOLONE tablet contains: PARAFLEX® 
Chlorzoxazonet 125 mg., TYLENOL® Acetaminophen 300 mg., 
and prednisolone 1.0 mg. 

Dosage: One or two tablets t.i.d. or q.i.d. 

Supplied: Tablets, scored, buff colored, bottles of 36. 
Precautions: The precautions and contraindications that apply 
to all steroids should be kept in mind when prescribing 
PARAFON WITH PREDNISOLONE. 


*electrical lineman +U.S. Patent Pending 


McNeil Laboratories, Inc « Philadelphia 32, Pa. 
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